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PREFACE. 

I 

/nr^HE  following  flieets  comprife 
^  the  remaining  part  of  the 
difcoveries  and  experiments  of  my 
late  friend  Mn  William  Hewson,  in 
whofe  death  the  Public  fuftained  an 
almoft  irreparable  lofs ;  the  lofs  of 
a  Genius,  whofe  fuperior  abilities  in 
his  profeffion,  rendered  him  emi¬ 
nently  confpicuous  among  his  co¬ 
temporaries,  and  I  have  no  doubt, 
will  tranfmit  his  fame  to  pofterity, 
enrolled  among  the  higheft  names 

A  4  of 
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of  antiquity.  But  to  the  men  of 
fcience  of  this  age,  his  talents  re¬ 
quire  no  commendation  from  my 
pen. 

Unfortunately  for  the  worlds 
his  death  prevented  him  from  com¬ 
pleting  the  work  he  had  begun :  the 
firfl;  Chapter  of  this  Treatife  only 
was  written  by  him,,  and  read  in 
the  Royal  Society,  June  17th  and 
24th,  1773 ;  which  was  afterwards 
publiflied  in  the  •  Second  Part  of  the 
fixty-third  volume  of  the  Philofophi- 
cal  Tranfadlions  ;  and  it  is  much  to 
be  lamented,  that  among  his  papers 
we  have  not  found  the  fmallefl  note 
upon  the  fubject  of  the  other  four 

Chapters. 
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Chapters.  But  a  three  years  ac¬ 
quaintance,  during  the  greatefl:  part 
of  which  the  ftridleft  intimacy  and 
friendfhip  fubfifted  between  us, 
afforded  me  numberlefs  opportuni- 
ties  of  difcourfing  with  him,  upon 
this  fubjecT;,  and  of  making  myfelf 
perfedlly  acquainted  with  his  ideas; 
befides  which,  as  I  had  the  advan¬ 
tage  of  aflifting  him  in  other  anato¬ 
mical  purfuits,  it  was  frequently 
my  good  fortune  to  make  and  repeat 
many  of  the  experiments  ;  by  which 
means  I  became  not  only  better  ac¬ 
quainted  with  the  doftrine,  but  alfo 
perfeftly  confirmed  in  my  know¬ 
ledge  of  its  truth. 


As 
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As  far  as  I  can  recolledl,  I  havi^ 
recited  the  experiments  in  the  ordet 
they  were  made  by  Mr.  Hewson; 
but  left  I  might  err,  or  not  reprefent 

fadts  in  their  true  ftate,  I  have  re¬ 
peated  all  the  experiments  frequent¬ 
ly  fince  his  death,  and  have  written 
them  circumftantially  as  they  ap¬ 
peared  to  me.  But  to  make  thefe 
experiments  with  the  attention  and 
circumfpe£lion  neceflary  upon  '  fo 
curious  a  fubjedt,  requires  more  time 
than  my  other  employments  would 
permit,  on  which  account  I  have 
been  obliged  to  defer  the  publication 
of  them  till  this  time,  when  I  hope 
their  greater  accuracy  will  in  fome 
meafure  compenfate  for  my  delay. 


I  HAVE 


I  HAVE  chofen  to  publifh  them 
tinder  the  form  of  Chapters  and 
Seftions,  for  the  fake  of  more  pre- 
cifion  for  thofe  who  are  not  much 
converfant  in  anatomy ;  at  the  fame 
time,  I  flatter  myfelf,  this  method 
will  not  be  wholly  unacceptable  to 

thofe  who  have  made  that  branch 
of  natural  philofophy  their  parti¬ 
cular  ftudy :  for  as  the  faiSIs  '  are 
numerous,  by  this  method  they  will 
be  referred  to  with  much  greater 
facility,  and  the  propriety  of  the 
inferences  will  be  judged  of  the 
more  readily. 

I 

To  fuch  Gentlemen  as  are  not 
well  acquainted  with  anatomy,  the 
fubjeft,  from  the  quantity  of  new 
'  matter 
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matter  it  contains,  may  appear  ob- 
fcure ;  but  as  this  is  a  dodlrine  in 
which  not  only  the  medical  part  of 
the  world,  but  Philofophe'rs  in 
general,  are  much  interefted,  we 
moft  earneftly  intreat  them  to  fuf- 
pend  their  judgment  till  they  have 
deliberately  confidered  all  the  fa(5ls. 
The  indudlions  will  then,  f  pre¬ 
fume,  be  thought  juft. 


As  it  is  the  ultimate  end  of  Philo- 
fophy  to  inveftigate  truth,  fo  it  muft 
afford  the  greateft  pleasure-  to  ge-’ 
nerous  minds  to  embrace  it,  in  what- 
foever  form  they  find  it.  The  Re¬ 
marks  and  Criticifms  of  fUcH,  f 
4  fhall 


I 
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lhall  efteem  the  greateft  obligations. 

Some  there  may  be,  who  having 
early  imbibed  prejudices,  will  find 

it  very  difficult  to  ffiake  them  off. 

f 

Others  may  be  very  unwilling  to 
believe,  that  they  have  erred  both 
in  opinion  and  pradlice,  all  the  pre¬ 
ceding  part  of  their  lives.  I  fliall 

at  all  times  efteem  it  a  happinefs 
and  an  honour  to  remove  the  doubts 
of  thefe  Gentlemen,  not  fo  much 
from  a  wiffi  to  perfuade  by  argu¬ 
ment,  as  to  convince  by  demonftra- 

tion; 

And  as  many  Gentlemen  who  are 
jiot  poffeffed  of  glaffes,  may  be 

defirous 
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defirous  of  feeing  the  Experiments 
upon  the  Blood,  I  fhall  at  all  times 

be  happy  in  fhewing  them  to  fuch 

1 

Gentlemen  as  will  do  me  the  favour 
of  calling  upon  me. 


CON- 


1 


CONTENTS. 


CHAP.  I. 


R  ED  particles  found  in  all  animals^ 
p,  2. — Colour  in  all  perfedl  animals 
red^ — but  of  different  colours  in  different 
infers y  3. — Their  utility y — can  be  feen 
only  in  the  microfcopey  4. — A  defcription 
(f  the  microfcope  ufed  in  thefe  experiments^ 
5. — The  particles  of  the  blood  in  all  ani¬ 
mals  flaty  and  not  globules y  8. — The  blood 
to  be  dilutedy  houcfy  g.^^The  flat  flgurey 
houu  difcoveredy  ibid. — Of  different  ftzes 
in  different  animalsy  10. — Largefl  in  the 

fkatCi 


\ 

* 

I 

xvi  CONTENTS. 

Jk.ate^  1 1. — The  7nanner  in  uohich  thefe 
f  articles  may  be  feen^  13. — Proof  that  the 
particles  of  the  blood  are  not  globules  or 
fluids  but  flat  and  folid^  15. — Each  par-- 
tide  conflfls  of  an  external  veftcle^  ixTich 
contains  a  fmall folid  particle  in  the  centre^ 
16. — The  particle  may  be  changed  from 
a  flat  figure  to  a  fpherical  one^  17. — The 
njeftcle  is  thicker  in  more  perfeH  animals ^ 
i(),~The  particles  not  perforated^  21. — • 
The  figure  of  the  particle  altered  by  put  re-- 
fadioih  Broke  down  by  put  ref adioUy 
hut  not  in  any  regular  feries^  24. — Not 
oily  or  inflammable,  26. — Flat  in  the  body 
n.vhilfl  circulatingy  zj .•-Shape  of  the 
particle  not  altered  by  the  admi  of  the 
vejfels^  29. — Salts  in  the  ferum,  to  pre- 
ferve  the  flat  form  of  the  veficle  in  the 
body.,  ^^0. '—Neutral  falts  have  the  fame 
effeci  in  preferving  their  form  out  of  the 
hody-i  Acids  and  alkalies  have  differ¬ 


ent 


CONTENTS.  xvii 

era  effeSis,  2>^.— Alkalies  corrugate  the 
particles,  Acids  diplve  the  par¬ 

ticles,  ihid.— Different  effeas  of  other 
falts,  35i — She  of  the  particles  different 

in  different  periods  of  life,  39’ 

the  falts  and  mucilage  in  the  ferum,  to 

keep  the  particles  of  a  determinate  fhape, 

36. _ <Ph£  effeA  of  neutral  faits  to  ref  ore 

the  particles  to  their  proper  fhape  when 
madefphericalby  -water,  37. — The  blood 
ofinfeAs  has  particles,  Their  form, 

40. — lAonv  difco-vered,  Pax^.-— 'Corrugate 
on  expfition  to  the  air ,  4r**  dn  a  grafs^ 
hopper  the  veficles  green,  ^^.7..— Particles 

feenin  the  monoculus, 

CHAP.  II. 

Lytyiphatic  Gh'itids,^  thci?'  Jizc  cifid Jhcipe^ 
Se6t.  I. — Where  placed,^  2. — Of  ^hat 
conjijlingf  3. — Are  vajcidar,  ^.—Nervesy 


a 


xviii  CONTENTS. 

i 

Their  Lymphatic  vejfels^  how  enter-* 
ing  andpajfing  through  the  Gland^  6,  7, 

8.  — Cells  of  the  Lymphatic  Glands  what^ 

9,  10. — Formed  of  convoluted  Lymphatic 
veffelsy  11  y  12. — Lymphatic  vejfels  on 
the  mefentery  of  the  turtle^  13. — Lym-* 
phatic  Glands  may  be  only  convoluted 
vejfelsy  i/^nSmall  cells  difcovered  in  the 
Lymphatic  Glands y  how  feeUy  1 5. — Fluids 
how  abforhed from  the  Lymphatic  Glands^ 
16. — The  Lymphatic  vejfels  excretory 
duLls  to  the  Lymphatic  Glands  y  ly.— Fluid 
contained  in  the  Lymphatic  Glands y  18.— 
An  inquiry  into  the  properties  of  the  fluid 
found  in  thofe  Glandsy  19,  20. 

C  FI  A  P.  III. 

1 

The  term  Gland  explained,  2  i  ^—Why 
applied  to  the  Thy7nus^  22. — Situation  ana 
extent  of  the  Thymus,  23. — Its  blood 
vejfelsy  24,  2^,~St7'uIlure  of  the  Thymus, 
6  26,— 


CONTENTS. 


XIX 


26. — Excretory  du5i  of  the  Thymus^  27, 
28,  29. — The  Lymphatics  of  the  Thymus^ 
30,  31. — Fluid  found  in  the  Lymphatic 
n)effels  coming  from  the  Thymus,  32. — 

Contains  central  particles,  33,  34,  3i'*~‘ 
An  inquiry  into  the  properties  of  the  fluid 
found  in  the  Thymus,  36. — Cells  of  the 
Thymus,  37. — Lymphatic  veffels  the ' 
excretory  duTts  of  the  Thyjnus^  38.— 
flrfl  appearance  of  the  Thymus,  its  increafe 
and  gradual  deer eafe,  39,  40,41. 


CHAP.  IV. 

Opinions  concerning  the  tfe  of  the 

Spleen,  45. — Situation  of  the  Spleen,  46. 

— Its  figure,  4.^ .—Number,  nf.—BTight 

and  different  fixes  of  Spleens,  49. — Situa^ 

tion  of  the  Spleen  more  exaTtly  deferibedt 

50,  5 1,  52. — Colour  of  the  Spleen,  53. — 

a  2  Its 


I 


XX 


CONTENTS. 


i 


Its  coverings^  54. — Its  JiruBure^  55,  j'6^ 
57. — Blood  ^ejfels  of  the  Spleen^  58,  59. 
—Its  Lymphatic  ^ejfels^  60,  61.— Its 
nerves^  62. — Cells  of  the  Spleen^  64.— 
Hoii)  difeovered,  6^.— Lymphatic  njejfels 
excret  ry  dulls  to  the  Spleen^  66, — How 
'  proved^  67  to  76. 


CHAP,  V. 

)  ■  ’ 


On  the  compoftion  of  a  red  particle  of 
hlood^  78. — Falls  to  pro^e  the  foregoing 
afjertions^  •^g.—T’he  organs  employed  in 
making  the  red  particles^  80.^ — The  Lym--  * 
phatic  veffels  alforbcj  ^2.— Their fruc^ 
ture,  Fluid fecreted  by  the  Lymph a^- 
tic  Glands^  84. — Fluid  found  in  a  Lym-^ 

V 

phatic  ^effel  after  it  has  emerged  from  a 
Lymphatic  Glands  85,  86. — Lymphatics 
are  capable  of  making  the  red  ^efclcj  87, 
Central  particles^  how  formed  when 

the 


( 


/ 


CONTENTS.  xKi 

the  Lymphatic  Glands  are  nvantlng,  §g,— - 
Central  particles  of  different  ftzes  and 
Jhapes,  in  different  animals,  (^o.—L’hymus, 
Jimilar  in  its  JlrnBure  to  Lymphatic  Glands, 
()\.—Its  ufe,  g2.—JVhy  placed  in  the  chef, 

03,  94. _ Lymphatics  excretory  duHs  to 

the  Spleen,  gy- — Proofs  that  the  Spleen 
forms  the  ’ueficular  portion  of  the  red  par¬ 
ticles  of  blood,  96  to  lo^.-^Tiow  is  the 
red  blood  made  when  the  Spleen  is  want¬ 
ing,  \o^.— Arguments  in  favour  of  the 

Spleen  doing  the  offices  before  defcribed, 
105  to  1 10. 


I 


\ 


f 


\ 


I 


f  ■ 


r 


% 


\ 


3 


■% 


vV 


I 


■•  I 


I 


-ji' 


>  \  v'  ^  • 

V  ^ 


n 


*  V 


■  *1*‘ 
V 


i 


L 


/ 


f 


( 


/ 


/  , 


4 

■y 


X‘ 


-j 

r 


1 


'  ? 


ERRATA* 


Page  14. 
47- 

43* 

56.. 

66, 


line  1 3 .  /hr  ihewed  read  Ihewn. 

-  I .  Note,  after  inveni  infert  a  cumma  (,)• 

3.  - for  iigatio  rifi^^ligatum, 

16.  - for  v2iKt  read 

ult,  - for  vafculorum  glanduia  read 

vaforum  glandulae. 

— —  7.  for  and  by  far  read  and  in  by  far. 

—  4.  Note,  for  cinerum  read  cinereum  Mal- 

pighius,  diaphanum  Nuckius, 
album  Morgagiiius, 

I ,  —  for  his  read  is. 


EXPERIMENTAL  INQUIRIES 

Into  the 

FORMATION 

OF  THE 

RED  PARTICLES  of  the  BLOOD. 


CHAP.  I. 

On  the  figure  and  compofiition  ofi  the  Red 
Particles  of  the  Blood,  commonly  call 
ed,  the  Red  Globules. 

TH  E  red  particles  of  blood  in  the 
human  fubjedthave,  fince  the  time 
of  Leeuwenhoeck,  been  fo  generally  al¬ 
lowed  to  be  fpherical,  that  in  almofl  all 

B  _  books 
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books  of  phyfiology  they  are  denominated 
red  globules.  A  few  authors,  however, 
have,  at  different  times,  doubted  whether 
they  were  fpheres,  and  amongft  the  reft 
Father  de  la  Torre,  whofe  curious  obfer- 
vations,  together  with  his  glaffes,  were 
prefen  ted  to  the  Royal  Society,  anno 
1766. 

It  is  a  curious  and  important  fadf,  that 
thefe  particles  are  found  fo  generally 
through  the  animal  kingdom,  that  is, 
they  are  found  in  the  human  fpecies,  in 
all  quadrupeds,  in  all  birds,  in  all  am¬ 
phibious  animals,  and  in  all  fifh,  in 
which  animals  they  are  red,  and  colour 
the  blood. 

The  blood  even  of  in  feds  contains 
particles  fimilar  in  fhape  to  thofe  of  the 

blood 
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blood  of  more  perfeil  animals,  but  differ¬ 
ing  in  colour. 

In  water  infeds,  as  the  lobfler  and 
fhrimp,  thefe  particles  are  white,  in  fome 
land  infed  s,  as  the  caterpillar  and  grafs- 
hopper,  they  appear  of  a  faint  green 
when  in  the  vefTels,  as  I  am  perfuaded 
from  experiments.  I  have  feen  them  in 
an  infedi  no  bigger  than  a  pin’s  head,  and 
fufpedt  they  exift  almoft  univerfally 
through  the  animal  kingdom. 

What  is  fo generally  extended  through 
the  creation,  muft  be  of  great  importance 
in  animal  oeconomy;  and  highly  deferv- 
ing  the  attention  of  every  inquirer  into 
the  works  of  nature.  This  lubjeft  be¬ 
comes  the  more  interefting,  fo  much 
reafoningin  the  theory  of  medicine  being 
built  on  the  properties  of  thofe  particles, 

B  2  ,  It 
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It  is  by  the  microfcope  alone,  that  we 
can  difcover  thefe  particles ;  and  as  fomc 
dexterity  and  pradlice  is  required  in  the 
ufe  of  that  inftrument,  there  have  not 
been  wanting  men  of  charadler  and  in¬ 
genuity,  who,  having  been  linfuccefsful 
in  their  own  experiments,  have  queftion- 
ed  the  validity  of  thofe  made  more  for¬ 
tunately  by  others.  Some  have  gone  fo 
far  as  to  affert,  that  no  credit  can  be 
given  to  microfcopes;  that  they  deceive 
us,  by  reprefenting  objeds  different  from 
what  they  really  are. 

These  alfertions,  though  not  entirely 
without  foundation,  when  we  fpeak  of 
one  fort  of  microfcopes,  are  very  unjuftly 
applied  to  them  all.  In  compound 
microfcopes,  when  the  objedl  is  viewed 
through  two,  or  more  glaffes,  if  thefe 
glaffes  be  not  well  adapted  to  the  focus 
of  each  other,  the  figure  of  the  object 

may 
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may  be  diftorted  j  but  no  fuch  circum- 
ftance  takes  place  when  we  view  an  ob- 
jedl  through  a  fingle  lens.  All  who  uie 
fpedacles  agree,  that  the  figures  of  ob- 
jedts  appear  the  fame  through  them,  as 
they  do  to  the  naked  eye.  And  as  the 
fingle  microfcope  has,  like  the  fpedlacle, 
but  one  lens  between  the  eye  and  the 
objea,  there  is  no  reafon  to  fuppofe  the 
one  can  deceive  us  more  than  the  other. 
The  compound  having  a  larger  field,  is 
more  pleafant  than  the  fingle  microfcope 
for  many  purpofes;  but  the  fingle  (hould 
be  always  preferred  by  thofe  who  wifli  to 
afcertain  the  figures  of  minute  bodies. 
It  was  this  inftrument,  fupported  on  a 
fcroll,  as  delineated  by  Mr.  Baker,  (Mi- 
crofcope  made  eafy,  Plate  2.  Chap,  ix.) 
that  has  been  ufed  in  thefe  experiments, 
and  almoft  all  the  obfervatiens  were  made 
with  lenfes^  as  they  are  prepared  by  fomc 

P  3 
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of  our  more  Ikilful  workmen  m  London, 
One  obfervation  only,  was  made  by  means 
of  thofe  globules,  made  of  glafs,  which 
the  ingenious  Father  de  la  Torre  pre- 
fented  to  the  Royal  Society,  and  which 
they  were  fo  obliging  to  lend  to  me.  Of 
thefe  globules,  two  only  were  fit  for  ufe, 
when  they  came  to  my  hands;  that 
which,  according  to  Father  de  la  Torre, 
magnifies  the  diameter  of  the  objed:  640 
times,  and  that  which  magnifies  1280 
times.  The  lenfes  of  the  greateft  mag¬ 
nifying  powder  made  in  London,  are  thofe 
of  of  an  inch  focus ;  which,  even 
allowing  eight  inches  to  be  the  focal 
diftance  of  the  naked  eye,  rnagnifies  the 
diameter  of  the  objed  only  400  times ; 
a  power  much  inferior  to  what  may  be; 
obtained  by  globules,  and  particularly 
by  that  globule,  w^hich,  according  to 
Father*  de  la  Tprre,  magnifies  the  dia- 

meter 
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meter  1280  times;  and  this  globule 
I  have  ufed  in  fome  of  thefe  experiments. 
But  our  lenfeSy  though  inferior  in  magni- 
fying  power  to  thefe  globules,  are  much 
fuperior  in  diftinanefs.  The  globules 
are  full  of  clouds  made  by  the  fmoke  of 
the  lamp  ufed  in  preparing  them,  and  the 
objed  can  be  feen  only  through  the  trant 
parent  parts  of  the  globules ;  which 
makes  it  difficult  to  get  a  fatisfadory  view 
of  it :  this,  with  the  trouble  of  adapting 
the  objed  to  the  focus  of  the  glafs,  made 
me  prefer  our  own  lenfes  for  all  the  ex¬ 
periments  mentioned  in  thefe  fheets, 
except  one ;  and  it  is  but  doing  juftice  to  ^ 
the  ingenious  gentleman  above  mentioned, 
to  acknowledge,  that  the  greater  power 
of  his  glaffes  was  found,  in  that  experi¬ 
ment,  more  than  to  compenfate  for  their 
want  of  diflindnefs. 


These 
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These  particles  of  the  bloody  improper-* 
]y  called  Globules  ^  are  in  reality  fat  bodies ; 
Leeuwenhoeck  and  others  have  allowed, 
that  in  fifh,  and  in  the  amphibia^  they  are 
flat  and  elliptical,  but  in  the  human  fub- 
jedl  and  in  quadrupeds,  almoft  all  micros 
fcopical  obfervers  have  agreed  in  their 
being  fpherical.  When  we  confider  how 
many  ingenious  perfons  have  been  em^ 
ployed  in  examining  the  blood  with  the 
befl;  microfcopes,  it  will  appear  wonder¬ 
ful  that  the  figure  of  thefe  particles 
fhould  have  been  miftaken ,  but  our 

wonder  will  be  leflened,  when  we  con-^ 

•/* 

fidcr  how  many  obvious  things  are  over¬ 
looked,  till  our  attention  is  very  parti-» 
cularly  direded  to  them  :  and  befides 
the  blood  in  the  human  fubjed,  and  in 
quadrupeds,  is  fo  full  of  thefe  particles, 
that  it  is  with  great  difficulty  we  can  fee 
them  feparate,  unlefs  we  find  out  4 

methocl 
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method  of  diluting  the  blood.  It  is  to 
fuch  a  difcovery,  that  I  attribute  my  fuc« 
cefs  in  this  inquiry  ^  for  having  examined 
the  blood  as  it  flows  from  the  veflTels  of 
the  human  body,  it  appeared  a  confufed 
mafs,  notwithftanding  I  fpread  it  thin  on 
a  glafs,  or  a  piece  of  talk.  It  then  occurred 
to  me  to  dilute  it,  but  not  with  water,  for 
this  I  knevv  dilTolved  the  particles,  but 
with  ferurn^  in  which  they  remained  un- 
dilTolved.  By  the ferum  I  could  dilute  it  to 
any  degree,  and  therefore  could  view  the 
particles  diftindt  from  each  other  ;  and  in 
thefe  experiments  I  found,  that  thefe 
particles  of  the  blood  were  as  flat  as  a 
guinea,  I  likewife  obferved,  that  they 
had  a  dark  fpot  in  the  middle,  which 
Father  de  la  Torre  took  for  a  hole  j  but 
upon  a  careful  examination,  ITound  it 
was  not  a  perforation,  and  therefore  that 
they  were  not  annular,  I  next  made 

6  ^xpcrir 
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experiments  by  mixing  thefe  particles 
with  a  variety  of  other  fluids,  and  exa¬ 
mined  them  in  many  different  animals, 
and  the  refult  of  thefe  experiments  was, 

that  their  fize  is  different  in  different 
* 

animals  y  as  is  feen  in  Plate  I.  where 
they  are  reprefented  of  the  fize  they  ap¬ 
peared  to  my  eye,  when  viewed  through 
a  lens  oi  of  an  inch  focus  ;  which, 
allowing  eight  inches  to  be  the  focal 
diflance  of  the  naked  eye,  magnifies  the 
diameter  184  times. 

It  may  not  be  improper  to  obferve  here, 

that  the  accurate  Leeuwenhoeck,  not 

having  diluted  the  human  blood  or  that 

of  quadrupeds,  fo  as  to  fee  thefe  particles 

feparate  from  each  other,  was  thence  not 

qualified  to  defcribe  them  from  his  own 

obfervation,  as  he  has  done  thofe  of  fifh 

»■ 

and  pf  frogs,  and  ,  fulpeding  a  round 

figure 
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figure  was  more  fit  for  circulating  in  our 
vefTels,  was  thence  led  to  fuppofe  thefe 
particles  fpherical  in  the  human  fubjed:. 
But  I  fhall  hereafter  be  able  to  fhew  from 
his  own  words,  that  it  is  not  his  obferva- 
tions,  but  his  fpeculative  opinions,  or  his 
theory,  that  differs  from  what  I  have 
difcovered  by  thefe  experiments. 

In  Plate  I.  it  appears,  that  of  all  the 
animals  which  I  have  examined,  the  par¬ 
ticles  are  larger  in  the  fifh  called  a  fkate ; 
next  to  a  fkate  they  are  larger  in  a  frog 
and  a  viper,  and  other  animals  of  this 
clafs ;  they  are  fomewhat  fmaller  in  the 
common  fifh,  as  the  falmon,  cod,  and 
eel.  In  birds  they  are  fmaller  than  in 
fifh  5  in  the  human  fubjed  fmaller  than 
in  birds  5  and  in  fome  quadrupeds  dill 
fmaller  than  in  the  human  fubjed.  Leeq-r 
y/enhoeck,  fpeaking  of  their  fize,  fays, 

he 
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he  is  confident  the  red  particles  of  the 
blood  are  no  larger  in  a  whale,  than  in 
the  fmallefi:  fifii  And  others  have 
■fince  his  time  faid,  they  are  of  the  fame 
fize  in  all  animals  ;  but  it  is  evident  from 
comparing  their  fize  as  delineated  in  the 
above-mentioned  plate,  that  it  differs  con- 
fiderably,  and  that  they  are  not  larger  in 
the  largefl;  animals ;  for  we  find  that  in 

i 

an  ox  they  are  not  fo  large  as  in  a  man, 
and  fo  far  are  they  from  being  larger  in 
the  whale  than  in  the  frnall  fifh,  it  ap¬ 
pears  probable,  from  comparing  their 
fize,  as  delineated  Plate  1.  N°  2.  from 
a  porpoife  which  belongs  to  the  fame 
genus  as  the  whale,  that  they  are  fmaller 
in  thofe  animals  than  in  fifh  •,  neither  is 
their  fize  inverfely  as  in  the  fize  of  the 
animal,  for  they  are  as  large  in  an  ox, 
in  a  moufe.  The  difference  in  their 

fize 


^  Cenf,  Arcan,  Nat.  p.  220. 


On  the  Red  Particles  of  the  Blood.  1 3 

lize  therefore  depends  on  fome  other 
circurnftance  than  a  difference  in  the  fizc 
of  the  animal. 

As  to  their  fhape,  I  have  already  men¬ 
tioned,  that  they  are  flat  in  all  animals, 
even  in  the  human  fubjeeft ;  of  which  any 
one  may  be  convinced  by  repeating  the 
following  experiments. 

EXPERIMENT  I. 

Take  a  fmall  quantity  of  the  ferum  of 
human  blood,  and  fhake  a  piece  of  the 
craffamentum  in  it  till  it  is  coloured  a  little 
with  the  red  particles  ;  then  with  a  foft 
hair  pencil  fpread  a  little  of  it  on  a  piece 
of  thin  glafs,  and  place  this  glafs  in  the 
microfeope,  in  fuch  a  manner  as  not  to 
be  quite  horizontal,  but  higher  at  one 
€nd  than  the  other,  by  which  means  the 

ferum 
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ferum  will  flow  from  the  higher  extremity 
to  the  lower ;  and  as  it  flows,  fome  of  the 
particles  will  be  found  to  fwim  on  their 
flat  fides,  and  will  appear  to  have  a  dark 
ipot  in  their  middle ;  others  wdll  turn 
over  from  one  fide  to  the  other,  as  they 
roll  down  the  glafs.  No  perfon  who  fees 
them  turn  over,  can  doubt  of  their  being  ~ 
flat }  he  will  fee  them,  in  turning,  have 
all  the  phafes  that  a  flat  body  has  5  firfl:, 
he  will  fee  them  on  one  fide,  then  rife 
gradually  on  the  edge,  and  turn  over  to 
the  other  fide.  I  have  in  this  way  fliew- 
ed  their  figure  to  a  number  of  curious 
perfons,  and  particularly  to  many  lludents 
of  anatomy,  who  have  attended  Ledures 
in  London  within  the  laft  fix  years.  If 
inflead  of  ferum  the  particles  fliould  be 
diluted  with  water,  containing  rather 
more  fait  than  ferum  does,  or  if  inflead 
of  human  blood,  that  of  an  animal  with 

larger 
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larger  particles  be  ufed,  then  they  will 
fometimes  be  feen  n©t  only  flat,  but  a 
little  bended,  like  a  crooked  piece  of 
money, 

\ 

These  experiments  not  only  prove, 
that  the  particles  of  the  blood  are  flat, 
and  not  globular,  but  likewile,  by  prov¬ 
ing  that  they  are  flat,  they  fhevv  that 
they  are  not  fluid,  as  they  are  commonly 
believed  to  be ;  but,  on  the  contrary,  are  » 
folid,  becaufe  every  fluid  fvvimming  in 
another  which  is  in  larger  quantity,  if  it 
be  notfoluble  in  that  other  fluid,  become? 
globular.  This  is  the  cafe  when  a  fmall 
quantity  of  oil  is  mixed  with  a  larger 
quantity  of  water,  or  if  a  fmall  quantity 
of  water  be  mixed  with  a  large  one  of 
oil,  then  the  water  appears  globular;  and 
as  thefe  particles  are  not  globular  but 
flat,  they  muft  be  folid,  a  circumftance 

that 
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that  will  appear  ftill  more  evident  frorrl 
future  experiments* 

It  is  iieceflary  to  remark,  that  in  a  few 
minutes  after  the  particles  are  fpread  out 
on  a  glafs,  they  run  in  clufters,  and  flick 
to  each  other,  and  then  they  appear 
confufed* 

When  one  of  thefe  particles  Is  atten¬ 
tively  examined,  while  feparate  from  the 
reft,  it  appears,  as  it  lies  on  its  flat  fide, 
to  have  a  dark  fpot  in  the  middle,  and 
round  that  dark  fpot  it  is  more  tranf-* 
parent.  This  dark  fpot  was  believed  to 
be  a  perforation,  or  the  particle  was  fup- 
pofed  to  be  a  hollow  ring,  by  the  in¬ 
genious  Father  de  la  Torre.  But  I  find 
from  a  great  number  of  experiments,  that 
the  dark  fpot  is  a  folid  particle  contained 
in  a  flat  veficlc,  whofc  middle  only  it 

fills, 
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and  whofe  edges  are  hollow,  and 
either  empty  or  filled  with  a  fubtile  fluid. 
This  will  be  evident  to  every  one  who 
will  carefully  make  the  following  ex¬ 
periments, 

/■ 

EXPERIMENT  II. 

Take  a  drop  of  the  blood  of  an 
animal  that  has  large  particles,  as  a  frog, 
a  fifh,  or  what  is  flill  better,  of  a  toadi 
put  this  blood  on  a  thin  piece  of  glafs, 
as  ufed  in  the  former  experiment,  and 
add  to  it  fome  water,  firft  one  drop,  then 
a  fecond,  and  a  third,  and  fo  on,  gradual¬ 
ly  increafing  the  quantity ;  and  in  pro¬ 
portion  as  water  is  added,  the  figure  of 
the  particle  will  be  changed  from  a  flat 
to  a  fpherical  fhape.  When  much  water 
is  added,  the  veficle  will  by  degrees  be¬ 
come  thinner  and  more  tranfparent,  and 

C  will 
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will  at  laft  be  diflblved.  When  the 
vefiele  has  thus  aflumed  a  fpherical  fhapc, 
it  will  roll  down  the  glafs  ftage  fmoothly, 
without  thofe  phafes  which  it  had  when 
turning  over  whilft  it  was  flat;  and  as  it 
now  rolls  in  its  fpherical  fhape,  the  folid 

middle  particle  can  be  diftinftly  feen  to 
fall  from  fide  to  fide  in  the  hollow  veficle, 
like  a  pea  in  a  bladder.  Sometimes  in¬ 
deed,  inftead  of  falling  from  fide  to  fide, 
the  folid  middle  particle  is  feen  to  jftick 
to  one  part  of  the  veficle ;  and  in  pro¬ 
portion  as  the  veficle,  inftead  of  being 
flat,  alTumes  a  fpherical  fhape,  its  longeft 
diameter  is  fhortened,  as  might  be  ex- 
pefted  on  the  fuppofition  of  its  being 
hollow  and  flat. 

After  this  experiment  has  been  made 
on  the  blood  of  fuch  animals  as  have 
large  veficles,  it  may  be  made  on  human 
,  blood. 


V 
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blood,  where  the  water  will  be  found 
to  have  the  fame  effedl;  the  veficles  wilb 
become  fpherical,  the  diameters  of  thefe 
fpheres  will  be  lefs,  than  the  largeft  dia« 
meter  of  the  velicle  in  its  fiat  ftate. 

It  Is  remarkable,  that  more  water  Is 
in  general  required  to  produce  this  change 
on  the  veficles  of  the  human  blood,  than 
on  thofe  of  frogs,  or  other  amphibious 
animals ;  and  thofe  of  the  amphibia  re¬ 
quire  ftill  more  than  thofe  of  fifli,  for 
the  fubflance  of  thefe  veficles  beinp* 
thicker,  and  more  coloured  in  man  and 

in  quadrupeds,  than  in  the  amphibia^  is 
therefore  later  in  being  diffolved  in  water; 
and  being  thinneft  in  fifh,  it  thence  moft 
readily  diffolves,  Thofe  who  are  defirous 
of  repeating  thefe  experiments,  had  heft 
begin  with  the  blood  of  toads  and  frogs, 
whofe  veficles  are  large,  and  remain 

C  2  fome 
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fome  time  without  diflblving  in  the  water; 
(when  that  is  ufed  with  the  above- 
mentioned  precaution)  by  which  means 
any  one  accuftomed  to  microfcopical  ex¬ 
periments  may  readily  be  fatisfied  of 
thefe  curious  circumftances. 


From  the  greater  thicknefs  of  the 
veficles  in  the  human  fubjefl,  and  from 
their  being  lefs  tranfparent  when  made 
fpherical  by  the  addition  of  water,  and 
likewife  from  their  being  fo  much  fmaller 
than  thofe  of  fi£h  or  frogs;  it  is  more 
difficult  to  get  a  fight  ©f  the  middle 
particles,  rolling  from  fide  to  fide  in  the 
veficle  which  are  become  round ;  but 
with  a  firong  light,  and  a  deep  mag¬ 
nifier,  I  have  difiindly  feen  it  in  the 

% 

*  Thefe  experiments  were  all  made  with  dayTight,  in 
dear  weather. 
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human  fubjed:,  las  well  as  in  the  frog, 
toad,  and  Ikate. 

Since  water  makes  thefe  particles 
round,  and  makes  the  dark  fpot  in  their 
middle  difappear,  it  is  evident,  the  red 
particles  of  the  human  blood  are  not 
perforated  5  but  that  dark  (pot  is  owing 
to  fomething  elfe  than  a  hole,  and  this  is 
likewife  confirmed,  by  obferving,  that 
although  the  particle  does,  in  an  obfcure 
glafs,  appear  only  to  have  a  dark  Ipot, 
which  might  be  fuppofed  to  have  a  hole, 
yet  with  a  very  tranfparent  lens^  and  a 
good  light,  after  diluting  die  blood  with 
ferunii  that  middle  part  can  be  diftindly 
feen,  to  be  only  of  a  deeper  red  than  the 
reft  of  the  veficle,  and  thence  appears  . 
darker, 

C3 
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In  thefe  experiments,  made  by  adding 
water  to  the  blood,  the  middle  particles 
appear  to  be  lefs  eafily  foluble  in  water, 
than  the  flat  veficle  which  contains  them: 
fo  that  a  little  time  after  the  proper 

I 

quantity  of  water  has  been  added,  the 
flat  veficles  difappear,  leaving  their 
middle  particles,  which  feem  to  be  glo¬ 
bular,  and  very  fmall. 

That  thefe  red  veficles  of  the  blood, 
although  flat,  are  not  perforated,  is  evi¬ 
dent,  likewife,  from  a  curious  appearance 
which  I  have  repeatedly  obferved  in 
'blood  that  has  been  kept  three  days  in 
»  the  fummer  feafan,  until  it  was  begin¬ 
ning  to  putrify ;  the  veficles  of  this 
blood  being  dilated  with  ferum^  and 
examined 'with  a  lens  -1-^  of  an  inch  focus, 
(but  more  particularly  when  examined 
with'M.  de  la  Torre’s  glafs,  which  by 

his 
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his  computation  magnifies  the  diameter 
1280  times)  were  found  to  have  become 
fpherical,  the  diameter  of  thefe  fpheres 
were  lefs  than  their  largeft  diameter  when 
flat,  and  their  external  furface  was  cor¬ 
rugated  in  fuch  a  manner,  as  to  make 
them  appear  like  fmall  mulberries. 

I  HAVE  feen  the  fame  appearance  on 

xsviydxs^ferunt  (that  liad  been  kept  three 
days  in  a  warm  place,  and  fmelt  putrid) 
with  frelh  drawn  human  blood :  the 
veficle  alTumed  this  globular  and  mul¬ 
berry-like  appearance.  In  thefe  experi¬ 
ments  on  human  blood  beginning  to 
putrify,  I  have  likewife  obferved  fome 
of  thefe  veficles  break  into  pieces,  with¬ 
out  becoming  fpherical,  and  I  have 
diftindly  perceived  the  black  fpot  in 
the  centre  filTured  through  its  middle, 

C  4  another 
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another  proof  that  it  is  not  a  per-^ 
foration. 

i 

In  the  blood  of  an  eel,  which  was 
beginning  to  putrify,  I  have  feen  the 
veficle  fplit,  and  open,  and  the  particle 
in  its  centre  come  out  of  the  fiffure.  As 
the  putrefaftion  advances,  thefe  veficles 
which  had  become  rough  fpheres,  or 
like  mulberries,  and  thofe  which  had 
been  merely  fiflured,  each  break  down 
into  fmaller  pieces:  M.  de  la  Torre 
feems  to  think  they  have  joints,  and 
break  regularly  into  feven  parts ;  and 
Leeuwenhoeck  fufpeded  thefe  globules, 
(as  he  called  them)  were  conftantly  made 
of  fix  lefler  globules. 

But  from  obfervations  I  am  con¬ 
vinced  there  is  nothing  regular,  or  con- 

ft  ant. 
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ftant,  in  the  number  of  pieces  into  which 
they  break :  I  have  feen  them  fall  into 
fix,  feven,  eight,  or  more  pieces,  by  pu- 
trefadion  ;  for  putrefadion  breaks  them 
down  in  the  manner  it  deftroys  other 
animal  follds,  I  need  hardly  take  notice^ 
that  the  fmall  pieces  into  which  the 
veficles  break,  are  equally  red  as  the 
veficle  itfelf.  The  theory  of  the  red 
globules  being  compofed  of  fix  ferous 
ones,  compaded  together,  and  the 
ferous  globules  of  fix  of  lymph,  has  not 
the  leaft  foundation,  and  is  entirely  over¬ 
thrown  by  the  fimple  experiment  of 
mixing  the  blood  with  fix,  or  thirty-fix, 
times  its  quantity  of  water;  for  the 
water  diflblving  the  globules,  ought  to 
reduce  them  to  yellow  ferum^  or  colour- 
lefs  lymph  but  it  does  not,  on  the 
contrary  it  is  coloured  red  by  thefe 


•  See  Gaubii  Pathologia. 
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particles,  even  when  ufed  in  “much 
greater  proportion  than  thirty-fix  parts 
of  water  to  one  of  blood, 

h 

r  •  ^  * 

These  red  veficles  of  the  blood  have 
not  only  been  commonly  fuppofed  glo¬ 
bular  and  fluid,'  but  they  have  with  equal 
injuftice  been,  imagined  to  be  oily,  and 
more  inflammable  than  the  refl  of  the 
blood.  That  they  are  not  oily,  is  evident 
from  their  fo  readily  diffolving  in  water, 
and  that  they  are  not  more  inflammable 
than  the  refl:  of  the  blood,  is  manifeft,  by 
burning  them  after  they  are  feparated 
from  the  reft  of  the  blood  ;  vvhich  fe- 
paration  may  be  effedled,  by  fhaking  the 
'Crafamentim  in  the  feruin^  fo  as  to  diffufe 
the  particles  through  it,  and  then  by 
pouring  off  the  Jerum  when  they  have 
fubfided  in  it :  I  have  feparated  them  in 
this  manner,  and  compared  their  inflam¬ 
mability 
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inability  with  that  of  InTpilTated  ferum^ 
and  of  dried  coagulable  lymph,  and  have 
not  obferved  them  more  inflammable 
than  the  ferumy  or  the  lymph ;  nor  do 
they  melt  like  oil  as  fome  have  fufpeded, 
but  burn  like  a  piece  of  horn.  Some 
authors  who  have  written  on  the  figure 
of  thefe  veficles  in  quadrupeds,  and  in 
the  human  fubjedl,  have  expatiated  on 
the  great  advantage  of  their  (fuppofed) 
fpherical  fhape,  in  order  for  their  more 
eafy  circulation ;  as  it  is  probable  that 
no  form  is  preferable  to  a  fpherical  one 
for  eafy  motion  ;  but  as  thefe  veficles  are 
evidently  not  fpherical,  but  flat  in  all 
animals,  we  muft:  believe  that  nature 
has  fome  good  purpofe  to  anfwer  by 
making  them  of  that  form. 

I 

It  has  been  objedled,  that  notwith- 
ftanding  they  appear  flat  out  of  the  body, 
8  they 
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they  may  poffibly  be  globular  in  the 
body  while  circulating  ^  and  it  has  been 
laid,  that  it  is  almofl:  inconceivable  that 
lb  many  ingenious  men  fliould  at  differ¬ 
ent  times  have  viewed  them  through  a 
microfeope,  and  have  concluded  them 
fpherical,  if  they  be  really  flat.  But 

however  that  may  have  happened,  it  is 
/ 

a  fafl:,  that  they  are  as  flat  in  the  body 
as  out  of  it  Of  this  I  am  convinced, 
by  having  repeatedly  obferved  them, 
whilft  circulating  in  the  fmail  veffels,  be¬ 
tween  the  toes  of  a  frog,  both  in  the 
folar  microfeope,  and  the  more  Ample 
one  abovementioned.  I  have  feen  them 
with  their  fldes  parallel,  like  a  number  of 
coins,  laid  one  againfl:  another. 

i  HAVE  likewife  In  that  animal  where 
they  are  elliptical,  feen  them  move 
with  one  end  foremofl:,  and  fometimes 
f  with 
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with  an  edge  turned  towards  the  eye.  I 
have  moreover  feen  them  w^hen  entering 
a  fmall  veffel,  ftrike  upon  the  angle 
between  it  and  the  larger  trunk,  and  turn 
over  with  the  fame  variety  of  phafes,  that 
they  have  when  turning  over  upon  a 
piece  of  glafs. 


Upon  this  occafion,  I  may  remark, 
that  it  has  been  faid  by  fome  microfcopi- 
cal  obfervers,  that  in  paffing  througii 
very  fmall  veflels,  they  feem  to  alter 
their  fhape  and  to  be  lengthened. 

This  conclufion  I  fulped:  has  taken 
its  rife  from  the  obferver  having  feen 
them  with  their  edge  turned  tow^ards  his 
eye,  in  which  cafe  they  would  appear 
long  and  fmall,  as  if  lengthened  by  com- 
preffion,  efpecially  to  one  who  lets  out 
with  the  notion  of  their  being  globular. 

I  have 
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I  have  feen  them,  in  blood  veffels  which 
would  admit  only  fingle  veficles,  move 
with  difficulty,  as  if  ftreightened  for 
room,  but  never  faw  them  altered  in 
their  fliape  by  the  adion  of  the  veffels. 

If  then  they  really  be  not  globular, 
but  flat,  and  if  water  fo  readily  alters 
their  fhape,  whence  is  it,  that  xhQ  ferum 
has  the  property  of  preferving  them  in 
that  form,  which  feems  fo  neceffary  ? 
becaufe  it  is  fo  general  through  the 
animal  creation. 

i 

It  is  principally  by  the  falts  of  the 
ferum,  that  this  effed  is  produced,  as  is 
proved  by  adding  a  fmall  quantity  of  any 
neutral  fait  to  water,  wdien  the  w^ater  is 
no  longer  capable  of  diffolving  thofe 
particles,  nor  does  it  alter  their  fhape 

when 
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when  the  fait  is  ufed  in  a  certain  pro¬ 
portion. 


EXPERIMENT  IIL 

If  a  faturated  folutlon  of  any  of  the 
common  neutral  falts  be  mixed  with 
frefh  blood,  and  the  globules  (as  they 
have  been  called,  but  which  for  the 
future,  I  {hall  call  flat  veficles)  be  then 
examined  in  a  microfeope,  the  fait  will 
be  found  to  have  contracted  or  flirivelled 
the  veficles,  fo  that  they  appear  quite 
folid,  the  veficular  fubftance  being  clofely 
applied  all  round  the  central  piece.  In 
proportion  as  the  folution  of  fait  is  di¬ 
luted  with  water,  it  has  lefs  effect,  and 
when  diluted  with  fix,  eight,  ten,  or 
twelve  times  its  quantity  of  water,  it 
produces  no  change  in  the  figure  of  the 

veficles, 
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veficleS)  whofe  flat  fiiape  can  then  he 
fecn,  even  more  diflindlly  than  when 
mixed  with  ferum  itfelf. 

The  neutral  falts,  which  when  diluted 
with  water,  have  been  obfervedto  have  the 
cfFedls  above  defcribed,  are  Glauber's  fait, 
Epfom  fait,  formed  of  the  volatile  alkali 
and  the  vitriolic  acid,  common  nitre,  cubic 
nitre,  a  fait  made  with  the  volatile  alkali 
and  the  nitrous  acid,  as  well  as  the  falts 
made  with  the  nitrous  acid  and  magnefia, 
or  with  the  nitrous  acid  and  chalk,  and 
alfo  common  fait,  digeftivefalt  of  Sylvius, 
and  a  fait  made  with  vinegar  and  the 
foflil  alkali.  Thefe  experiments  were 
fufficlcnt  to  convince  me,  that  this  pro¬ 
perty  was  very  general  among  thofe  falts 
which  conflft  of  agid  and  alkali,  and 
therefore  it  feemed  unneceflary  to  pro- 

fecutc 
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fecute  this  inquiry  further  But  acids 
and  alkalies  have  different  effefts  on 
thefe  veficles  from  what  neutral  falts 
have* 

The  fixed  vegetable  alkali^  and  the 
volatile  alkali,  were  tried  in  a  pretty 
ftrong  folution,  and  found  to  corrugate 
the  veficles,  and  in  proportion  as  they 
were  diluted,  their  effedls  became  fimilar 
to  water  alone :  but  it  is  not  eafy  to  find 
the  point  of  ftrength  where  the  veficles 
would  remain  unaltered  in  the  folution. 
And  here  we  may  obferve,  that  fince 
thefe  veficles  are  found  to  dilToive  fo 
readily  in  water,  and  not  to  be  difiblved 

*  Thefe  experiments  were  made  by  putting  one  drop 
of  the  faturated  folution  of  the  fait  into  a  tea  cup,  and  then 
adding  diftilled  water  by  a  few  drops  at  a  time,  and  to 

this  mixture,  the  ferum  of  the  blood  highly  tinged  with 
the  red  veficles  was  added. 

D  in 
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ia  thefe  folations  of  alkali,  it  is  a  flrong 
argument  againft  their  being  oily,  or 
faponaceous,  as  they  have  been  fufpefted. 

The  effed:  of  acids  are  very  different. 

I  have  tried  the  vitriolic,  nitrous,  mu- 

\ 

riatic,  diililied  vinegar,  and  the  acid  of 
phofphorus  ^  thefe,  when  much  diluted, 
have  the  fame  effed  as  water  in  making 
the  veficle  fpherical,  and  in  proportion 
as  they  are  lefs  diluted,  they  difTolve  the 
veiicles,  without  making  them  fpherical 
as  water  does.  I  never  could  find  any 
point  of  dilution,  where  the  acids,  like 
the  neutral  falts,  produced  no  change  on 

the  figure  of  the  veficles.  This  experi¬ 
ment  is  the  more  to  be  attended  to,  as 
thefe  veficles  have  been  fuppofed  to  be 
oily  and  faponaceous,  which  is  impro¬ 
bable,  fince  they  difTolve  more  readily  in 
acids  than  in  alkalies. 


Salts 
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Salts  made  with  earth  of  alum,  and 

any  of  the  acids,  always  corrugate  thofe 
veficles,  unlefs  they  be  much  diluted, 
when  their  effedts  are  limilar  to  thofe  of 
water  alone ;  that  is,  they  make  the 
veficle  affume  a  fpherical  (liape.  I  could 
not  difcover  any  point  of  ilrength  in  thefe  ' 
folutions,  where  the  particles  would  re^ 
main  in  them,  without  being  changed  in 
their  fhape. 

The  fame  was  obferved  of  fpirits  of 
wine ;  fome  of  the  metalline  fairs,  as 
copperas,  fublimate  and  Roman  vitriol,  ^ 
were  tried,  and  when  much  diluted,  their 
effedts  were  not  different  from  thofe  of 
water ;  but  in  proportion  as  the  folutioii 
was  ftronger,  they  corrugated  the  veficles 
more  and  more* 

D  a 
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Urine  when  containing  much  of  its 
falts,  has  efFeds  fimilar  to  the  ferum^  but 

I 

in  proportion  as  it  is  weaker,  its  efFeds 
are  more  like  thofe  of  water. 


The  ufe  therefore  of  thofe  falts  which 
enter  into  the  compofition  of  the  blood, 
is  probably  to  preferve  the  red  veficles 
in  their  fat  form,  for  we  muft  fuppofe 
Tome  advantages  attend  that  fhape,  fince 
nature  has  made  ufe  of  it  fo  generally  in 
the  blood  of  different  animals.  And  as 
both  a  very  ftrong  folution  of  neutral 
falts,  and  a  very  diluted  one,  alters  the 
fhape  of  the  veficles,  it  is  probable,  na- 
ture  has  limited  the  proportions  of  the 
w^ater,  and  the  falls,  in  our  blood. 


A  DEGREE  of  latitude  in  thefe  pro¬ 
portions,  however,  feems  to  be  admitted, 

for 


I 
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for  I  obferved  the  velicles  equally  un¬ 
changed,  when  mixed  with  a  folution  of 
falts,  confifling  of  eight  drops  of  water 
to  one  of  the  faturated  folution.  And 
when  added  to  a  mixture  of  fifteen  drops 
of  water,  to  one  of  the  fame  folution  : 
not  only  the  neutral  falls  in  the  blood  are 
capable  of  preventing  the  ferum  from 
diffolving  the  veficles,  but  the  mucilage, 
or  lymph,  with  which  the  ferum  is  fo 
much  impregnated,  feems  to  contribute 
to  the  fame  effecS. 

Wh  EN  the  veficles  have  been  made 
Ipherical  by  being  mixed  with  water,  if 
a  fmall  quantity  of  a  pretty  ftrong  folu¬ 
tion  of  a  neutral  fait  be  added,  they  are 
immediately  Ihrivelled  ;  a  few  of  tneoi 
recover  their  former  fiat  fiiape,  but  the 
greateft  part  are  contraded  irregularly 
into  fmall  fpheres.  When  thefe  veficles 

D  3  thus 
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thus  recover  their  fhape,  after  having 
been  a  fliort  time  mixed  with  waterj 
they  are  generally  more  tranfparent,  and 
appear  thinner,  a  part  of  their  fubftance 
having  been  diffolved  in  water  5  and 
thense  it  is  more  eafy  to  diftinguifli  the 
little  folid  particle  which  is  contained 
in  them.  By  this  experiment  I  have 
had  the  pleafure  of  convincing  many 
curious  perfons,  of  the  compofition  of 
this  part  of  the  blood,  who  were  not 
quite  fatished  from  fome  of  the  other 
experiments. 

I  HAVE  mentioned  above^  and  fhewn 
in  Plate  I.  that  thefe  veficles  are  of 
different  fizes  in  different  animals.  I  have 
likewlfe  obferved,  that  they  are  not  all  of 
the  fame  fize  in  the  fame  animal,  fome 
being  a  little  larger  than  others,  and  fome 

diffolve 

V.  ' 


I 
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diffolve  in  water  more  readily  than 
others.  , 

In  the  fame  fpecies  of  animals,  they 
even  differ  in  fize  in  the  different  periods 
of  life.  In  a  chicken,  on  the  fixth  day 
of  incubation,  I  found  them  larger  than 
in  a  full-grown  hen,  as  it  is  reprefented 
in  the  Plate,  and  I  have  found  them 
larger  in  the  blood  of  a  very  young  viper, 
than  in  that  of  its  mother,  out  of  whofe 
belly  it  was  taken,  I  have  not  however 
been  convinced  from  experiments,  that 
there  is  any  difference  in  fize  between 
thofe  of  a  child  at  its  birth,  and  thofc 
of  an  adult  perfon. 

In  the  blood  of  fome  infedls,  the 
veficles  are  not  red,  but  white,  as  may 

D  4  eafily 
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eafily  be  obferved  in  a  lobfter,  (which 
Linnaeus  calls  an  infeil)  one  of  whofe 
legs  being  cut  off,  a  quantity  of  a  clear 
fanies  flows  from  it;  this  after  being 

fome  time  expofed  to  the  air  jellies,  but  ] 
lefs  firmly  than  the  blood  of  more  per- 
fedl  animals.  When  it  is  jellied,  it  is 
found  to  have  feveral  white  filaments ; 
thefe  are  principally  the  veficles  con¬ 
creted,  as  I  am  perfuaded  from  the  fol¬ 
lowing  experiment. 

EXPERIMENT  III. 


If  one  of  the  legs  of  a  lobfter  be  cut 

off,  and  a  little  of  the  blood  be  catched 

/ 

upon  a  flat  glafs,  and  inftantly  applied  to 
the  microfcope,  it  is  feen  to  contain  fla  t 
veficles,  that  are  circular,  like  thofe  of 

the 
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the  common  fifh,  and  have  each  of  them 
a  ieffer  particle  in  their  centre,  as  thofe 
of  other  animals.  But  there  is  a  curious 
change  produced  in  their  fhape,  by  being 
expofed  to  the  air,  for  foon  after  they 
are  received  on  the  glafs,  they  are  corru¬ 
gated,  or  from  a  flat  fhape  are  changed 
into  irregular  fpheres,  as  is  reprefented 
in  Plate  I,  This  change  takes  place  fo 
rapidly,  that  it  requires  great  expedition 
to  apply  them  to  the  microfcope  foon 
enough  to  obferve  it. 


I  HAVE  obferved  the  fanies  or  blood 
of  a  fhrimp,  by  cutting  off  its  tail,  and 
found  veficles  in  it  flmilar  to  thofe  of  the 
lobfter ;  which  have  been  a  fhort  time 
expofed  to  the  air.  But  I  never  could 
apply  the  blood,  fo  as  to  fee  them  in  their 

flat  form  j  but  fince  they  change  by  ex- 

pofition 


/ 
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^pofition  to  the  air,  I  conjedure,  that 
like  them  they  are  flat  in  the  blood 
vefiTels,  but  being  more  fafceptible  of 
changes  from  the  contadl  of  air,  they 
were  corrugated  before  I  could  get  them 
applied  to  the  microfcope. 


The  ingenious  Leeuwenhoeck  has 
obferved,  that  in  the  blood  of  a  grafs- 
hopper,  its  veficles  or  globules,  as  he 
calls  them,  are  green  5  I  have  feen  the 
fame  circumftance  in  the  white  cater¬ 
pillar,  whofe  ferum  appeared  green  when 
in  its  veflbls,  but  when  let  out  from  this 
animal,  or  from  a  grafshopper,  the 
colour  cannot  be  diftinguiihed. 


The  fmallefl:  animal  in  which  I  have 
dlfcerned  thefe  veficles,  is  an  infedt  no 
bigger  than  a  pin's  head,  that  is  feen 

almoft 
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almofl:  conftantly  in  the  river  water 
which  we  have  in  London.  This  infeiS:^ 
which  is  a  fpecies  of  the  monoculus, 
being  put  into  a.  concave  glafs  with  a 
little  w^ater,  and  the  rays  of  the  fun 
being  made  to  pafs  through  it,  the  heart 
may  be  feen  to  beat,  and  the  tranfparent 
blood  or  fanies  found  to  have  a  few 
vehcles,  which  appear  to  move  one  after 
the  other ;  being  made  vifible  though 
tranfparent,  by  the  light  paffing  in  fiich 
a  manner,  as  to  be  refrafted  by  them. 

Since  fo  fmall  an  animal  as  this,  has 
thefe  curious  veficles,  equally  as  the 
larger  and  more  perfedl  animals,  is  it 
not  probable,  that  they  are  difFufed 
through  the  whole  animal  creation  ?  And 
what  is  found  fo  generally  amongft 
animals,  mud  be  of  great  ufe  in  their 
ceconomy. 


As 
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As  thefe  curious  veficles  therefore  are 

fo  univerfally  found  amongft  all  animals, 

» 

and  as  their  flrudure  is  in  all  animals 
fimilar,  we  are  naturally  led  to  con- 
cludcj  that  parts  fo  complicated  cannot 
be  n^ade  by  a  mere  mechanical  agitation 
of  the  chyle  in  the  blood  vefTels,  or 
lungs ;  but  that  nature  has  fet  apart  cer¬ 
tain  organs  in  the  body  for  their  forma-> 
tion«  And  which  w^e  (hall  ne^t  inquiry 
into. 


I 
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CHAP.  II. 

On  the  Structure  of  the  Lymphatic  Glands. 

/ 

These  Glands,  which  by  Ana- 
tomifts  are  called  the  Lymphatic 
Glands^  and  vulgarly  known  by  the 
name  of  Waxen  Kernels,  fince  the  dif- 
covery  of  the  Lymphatic  veflels  by  Rud- 
bee  and  Bartholine  {anno  1651-2,),  have 
been  properly  confidered  as  appendages 
to  the  Lymphatic  Syftem  ^  and  though 
many  excellent  anatomifls  fince  that 
period,  have  employed  themfelves  with 

great 
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great  affiduity,  and  made  many  curious 
experiments  with  a  view  to  complete  the 
difcovery  of  this  important  fabjefli;  yet 
the  Lymphatic  Glands  feem  to  have 
derived  fewer  advantages  from  this  fpirit 
of  inquiry,  than  the  other  parts  of  the 
lyftem ;  their  flrudlure  and  office  being 
unknown,  except  what  relates  to  their 
grofs  anatomy,  and  even  in  that  refpedl 
the  bed:  anatomifts  are  not  well  agreed. 
Some  fuppofe,  that  each  Lymphatic 
Gland  is  compofed  of  large  cells,  and 
others  that  they  are  formed  of  convolut¬ 
ed  lymphatic  veflTels ;  and  fome,  that 
the  red  veins  communicate  with  the 
lymphatic  veffels  in  the  fubftance  of  the 
Gland  But  in  order  to  avoid  perplex- 

ing 

*  Non  raro  mihi  in  repletione  vaforum  lymphatlcorum 
mercurii  ope  occurrit,  liquidum  hoc  penetrabiliffinium 
abfque  extiavafatione  ex  vafis  lymphaticis  in  venas  fangui- 
feras  tranfiifTe.  Bine  cavam  venam  inferiorem  ex  injec- 

tione 
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ing  a  fabjedl  of  itfelf  too  intricate,  we 
ill  all  pafs  over  unnoticed,  the  various 

opinions 

tione  in  vafa  lymphatica,  mercurlo  plenam  inveni  nulla 
interim,  ne  guttula  quidem  mercurii  per  thoracicum 
dudum,  prope  infertionem  fuam  ligato  in  venam  cavaoi 
fuperiorem  eiFufa,  Glandulam  nempe  lumbarem  femi- 
Icirrhofam,  per  dudum  lymphaticum  ex  petvi  trans  ar- 
teriam  iJiacam  adfcendentem,  mercurio  replevi.  Intravit 
mercurius  in  glandulam,  ejufque  dimidiara  parfem,  in- 
feriorem  nempe,  peivi  propriorem  replevit.  Refiilentia- 
in  glandula  infignis,  columnam  mercurii  in  tubulo  in« 
jedionis  ododecim  polliciira  fuftinebat,  nec  viam  in  vas 
glandulse  lymphaticas  excretorium,  mercurius  pandere  fibi 
valebat. 

Preffione  itaque  digiti  denique  mercurium  in  dudus 
glandulae  minores,  per  vas  lymphaticum  glandule  infer- 
tum  adegi.  Senfi  diminutionem  fluentis,  e£  fugam  ex 
vaiTe  glandulam  intrante,  attentus  exfpedabam  majorum 
ex  glandula  furfum  exporredorum  duduum  lymphati- 
corum  intumefcentiam,  fed  fpe  mea  fruHratus,  eleganti 
fpedaculo,  minutilfimos  mercurii  globules,  in  venam  ex 
glandula  ad  venam  inferiorera  cavam  euntem  elapfos, 
hujus  ramulos  ad  truncam  ufque  expandentes  vidi.  Per 
venam  hanc,  trunco  venae  cav^  in  fuperheie  fua  exteriori 
fub  exitu  fpermaticae  dextras  infertam,  mercurius  omnis, 
per  vas  lymphaticum  ad  glandulam  advediis,  et  via. 
quidem  magis  aperta,  fola  ponderis  mercurii  preffione, 
facili  demum  negotio  in  venae  cavte  truncum  tran/iit 
ut  brevi  tempore  magna  liquid!  hujus  copia  truncum 
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opinions  advanced  by  different  authors 
who  have  written  on  this  fubjedt,  and 
endeavour  to  defcribe  their  ftrudlure  and 
ufes,  from  the  ideas  and  experiments  of 
the  ingenious  author  of  the  fubfequent 
difcoveries;  and  as  the  anatomy  of  many 
parts  is  to  be  maturely  confideredj  before 
we  can  reafon  on  the  fundtions  of  any 
one  of  them  (from  the  mutual  depend- 

venas  cavse  intraverit,  trunculis  lymphaticis  fuperioribus, 
ex  glandula  exeuntibus,  plane  vacuis. 

Anaftomofin  in  glandulis  hifce  lymphaticis  conglo- 
batis,  inter  vafa  minora  glandule  tortuofa  lymphatica  ipfa 
ac  venam  glandulaa  fanguiferam  intercedere,  nemo  vix 
unquam  cogitaflet. 

Attamen  adc/Te  immediatam  inter  vafa  lymphatica  et 
minimos  venae  glandularum  conglobatarum  ramulos 
anaftomofin,  nullum  amplius  poft  has  obfervationes  meas 
dubium  reftat.  /  Mercurius  enim,  in  globulos  minimos 
divifus,  duflu  continue  ex  vafis  lymphaticis  glandulae  in 
vense  ramulos  tranliit;,  nullum  praeterea  in  glandula  ex- 
travafatum  aderat,  nec  liquid um  ponderofum,  uti  mer¬ 
curius,  in  reforbentia  vafcula  alia  ratione  intrare  potuiftet, 
nifi  per  anaftomofin  five  inofculationem,  extremitatum 
vafculorura  glandula  immediatam  atque  continuam. 

t  \ 


ance 


49 


of  the  Lymphatic  Glands. 

ance  they  have  on  each  other)  we  iliall 
firft  defcribe  their  ftrufture,  and  after¬ 
wards  inquire  into  their  ufe*  , 

Sect.  i.  A  lymphatic  gland,  in 
fize  and  lhape,  is  commonly  compared 
to  a  fmall  acorn ;  though  I  think  it 
more  generally  refembles  the  figure  of 
a  kidney  bean,  being  oblong,  rounded 
at  the  extremities,  and  a  little  flattened 
on  the  upper  and  under  fides,  partica- 
larly  in  the  uninjefted  flate.  But  inde¬ 
pendent  of  any  change  produced  hy  in¬ 
jection,  we  obferve  great  variety  in  the 
lize  and  figure  of  the  lymphatic  glands 
in  different  bodies,  and  in  different  parts 
of  the  fame  body.  In  Tome  they  are  large 

and  round,  in  others  fmall  and  flat,  and 
*  { 

in  every  clufler  of  thefe  glands,  this 

E  difference 
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difference  in  fhape  and  fize  is  obferv- 
able,  Vid.  Plate  II. 


In  females  they  are  generally  fmaller 
than  in  males,  and  are  always  confider- 
ably  lefs  in  proportion  before  the  time  of 
puberty  than  after  it. 


Sect,  2.  These  gla4ds  are  difperfed 
in  the  courfe  of  the  lymphatic  veflels,  in 
different  parts  of  the  body,  and  through 
them  the  lymphatic  veffels  pafs.  Their 
various  fituations  have  been  already  fo 
accurately  delineated  by  Mr.  Hewfon 
that  a  repetition  would  be  tedious  and 
unneceffary. 


^  Hewfon  on  the  Lymphatic  Syflcna,  Vol,  II.  Plates 

I,  n,  in,  IV. 
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Sect.  3.  Each  gland  is  a  congeries 
of  tubes,  confifting  of  arteries,  veins, 
lymphatic  veflels  and  nerves,  conneded 
by  the  cellular  fubftance ;  the  whole 
forming  a  circumferibed  apparatus  for 
the  purpofe  of  fecretion.  The  cellular 
fubdance  furrounding  the  gland  is  a  little 
condenfed,  and  forms  what  has  been 
called,  but  improperly.  Its  capfida.  For 
though  WT  confider  the  cellular  mem¬ 
brane  to  be  the  common  conneding 
medium  of  all  the  parts  of  the  body, 
yet  we  cannot  allow  of  its  forming  a  pe¬ 
culiar  coat  to  any  part ;  fince  it  cannot 
be  feparated  from  thofe lymphatic  glands, 
without  deftroying  the  texture  of  them. 

Sect.  4.  The  branches  from  the  aorta 
fupply  the  lymphatic  glands  with  blood, 
in  common  v/ith  all  other  parts  of  the 
body.  In  general  two  or  three  fmall 

E  2  branches 


I 

ir2  'On  tbs  StruBure 

branches  entef ,  each  of  thefe  glands  at 
different  parts,  and  thefe  branches  ra¬ 
mify  to  exceeding  minutenefs  through¬ 
out  the  whole  gland,  and  their  cor- 
refponding  veins  return  the  blood  into 
the  adjacent  venous  trunks. 

i 

Sect.  5.  ,  The  nerves  in  their  courfe 
give  off  extremely  fmall  twigs  to  the 
lymphatic  glands,  but  not  modified  to 
convey  an  acute  fenfation  5  for  thefe 
glands,  unlefs  in  a  ftate  of  inflamma¬ 
tion,  are  very  little  fenfible. 

Sect.  6.  Besides  arteries,  veins,  and 
nerves,  every  one  of  thefe  glands  has  a 
^  number  of  fmall  lymphatic  veffels.  They 
are  no  where  to  be  found,  but  in  the 
‘  courfe  of  the  larger  lymphatic  veffels, 
which  in  their  paffage  from  the  extreme 

parts 
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parts  of  the  body,  towards  the  thoracic 
dudl,  enter  and  pafs  through  the  lym¬ 
phatic  glands  in  the  following  manner. 

* 

Sect.  7.  About  a  quarter  of  an  inch 
before  a  lymphatic  enters  a  gland,  it  di¬ 
vides  into  two,  three,  or  four  fmaller 
branches,  fometimes  into  a  greater  num- 
b'er.  Thefe  enter  the  gland  at  the  part 
farthefl:  from  the  thoracic  duft,  and  are 
then  fubdivided  into  branches,  as  fmall 
as  the  ramifications  of  the  arteries  and 
veins  before  defcribed,  and  which  they 
accompany  to  every  part  of  the  gland. 
After  being  thus  minutely  divided,  they 
reunite  and  gradually  become  larger,  as  ' 
they  approach  the  oppofite  fide  of  the 
gland,  forming  three  or  four  branches, 
which  are  joined  by  other  lymphatics, 
that  arife  from  the  cells  of  the  uland. 

o 

All  thefe  branches  unite  together,  about 

E  3  a  quarter 
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a  quarter  of  an  inch  from  that  part  where 
they  come  out  of  the  gland,  and  form  a 
common  trunk,  but  larger  by  the  addi¬ 
tional  lymphatic  veffels,  it  receives  from 
the  cells  of  the  gland.  See  Plate  IL 

Fig-  3- 


Sect,  8.  Sometimes  only  one 
lymphatic  veffel,  and  fometimes  three  or 
four  of  them,  pafs  through  the  fame  gland, 
in  the  manner  deferibed  above  ^  and  thefe 
either  pafs  through  ether  glands  in  the 
fame  way,  or  continue  their  courfe  on  to 
the  thoracic  duel:.  Vide  Plate  II.  Fig.  i. 
Sometimes  we  obferve,  a  fingle  lympha¬ 
tic  pafs  by  all  the  glands^  without  enter¬ 
ing  any  one  of  them,  and  continue  on 
to  the  thoracic  duft.  This  obfervation 

may  perhaps  account  for  the  venereal, 

$ 

variolous,  or  other  poifons,  being  fome¬ 
times  taken  into  the  habk,  without  in¬ 
flaming 
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flaming  a  lymphatic  gland  tn  its 
paffage.  .  ' 

Sect.  9.  In  Sed.  3.  we  faid,  that 
feach  lymphatic  gland  is  a  congeries  of 
veffels  5  and  in  Sedt.  7.  we-obferved,  that 
fome  lymphatic  veffels  arofe  from  the 
cells  of  the  gland  :  but  here  we  do  not 
mean  thofe  appearances  which  have 
been  called  cellular  (and  that  are  in 
reality  only  little  eminences,  formed  by 
.  the  bending  of  one  veffel  round  another) 
but  other  cells  which  really  do  exift  in 
the  fubflance  of  the  gland,  and  are  fo 
very  fmall  as  to  become  vifible  only  by 
the  affiftance  of  the  'microfeope. 

If  weinjedl*!-  a  lymphatic  gland  with 
mercury,  or  inflate  it  with  air,  an  irre- 

*  M.  de  Haller,  Elem.  Phyiiolog.  tom.  i.  page  183. 

f  Vide  Plate  V.  Fig.  3. 

E  4  gukr 
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gular  appearance  is  produced,  very  much 
refembling  cells ;  and  if  a  gland  prepared 
in  this  manner,  is  dried  and  cut  through, 
at  firfi:  fight  it  looks  like  a  honeycomb', 
but  if  we  examine  it  more  attentively,  we 
fhall  find  this  cellular  appearance  evident-  ' 
ly  made  of  convoluted  yefiels,  and  by  far 
the  greater  part  of  lymphatic  glands,  that 
we  prepare,  the  fubdivifion  of  the  lym¬ 
phatic  vefTels  into  fmaller  and  fmaller 
branches,  and  not  into  cells,  is  apparent 
to  the  naked  eye.  Vide  Plate  II.  Fig.  3, 
and  4, 

Sect.  io.  The  cellular  appearance  in 
the  lymphatic  glands  is,  I  think,  proba¬ 
bly  a  deception,  which  may  happen  in 
the  following  way.  The  very  fmall 
lymphatic  veffels,  are  very  much  con¬ 
voluted,  and  running  in  a  Terpentine  di- 
redtion  one  over  the  other,  a  part  of  one 

veflel 
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veffel  Is  covered  by  that  part  of  another 

vellel,  which  lies  over  it.  This  being 

\ 

general,  an  irregular  furface  is  produced, 
fo  that  It  looks  like  a  number  of  fmall 
globules,  or  very  fmall  pin  heads;  (vide 
Plate  II.  Fig.  i.)  fimilar  to  what  we  ob- 
ferve  in  the  epididymis  when  injedled  with 
mercury  ;  and  that  this  is  really  the  cafe,  I 
am  convinced,  from  what  I  have  obferved 
on  the  examination  of  other  lymphatic 
glands,  when  the  vcflels  have  been  lefs 
convoluted,  and  where  the  vafcular  tex¬ 
ture  has  been  more  evident ;  for  in  fome 
we  can  diftinftly  trace  the  continuity  of 
veflels  through  the  glands,  efpecially  in 
the  more  fimple  ones. 

Sect.  ii.  Plate  II.  Fig.  2.  exhibits 
a  lymphatic  velTel  A,  forming  three  lym¬ 
phatic  glands :  the  firft  at  B,  is  a  fubdi- 
vilion  of  the  trunk  A,  into  about  nine  or 

ten 
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ten  branches  which  are  convoluted,  and 
farm  a  gland.  Thefe  unite  again,  and 
form  the  trunk  at  C,  which,  afcending 
about  three  Inches,  divides  into  about  fijc 
branches,  running  parallel  to  each  other, 
and  form  a  lymphatic  gland  at  D,  not 
larger  than  the  trunk  of  the  veffel,  which 
is  the  moil  limple  I  have  ever  feen  :  the 
branches  are  again  united  to  form  the 
trunk  E  i  this  veffe!  then  afcends  about 
three  inches  further,  and  divides  into 
two  branches  F  and  G  ;  the  branch  G  is 
continued  on  where  it  is  joined  with 
other  lymphatic  veffels.  The  branch  F 
is  again  divided  into  four  veffels,  that  arc 
fubdivided  to  form  the  third  gland  at 
H,  evidently  compofed  of  fmall  con¬ 
voluted  lymphatic  veffels :  thefe  veffels 
are  again  united  and  form  the  large  lym¬ 
phatic  veffel  at  I,  which  paffes  on  to 
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•  ^ 

communicate  with  fome  other  lymphatic 
veffels^  not  exprefled  in  this  Plate. 

I 

Sect.  12.  This  circumftance  of  the 
lymphatic  glands  being  formed  of  con- 
voluted  lymphatic  velTels,  is  demonftra- 
ble,  not  only  in  this  preparation,  but  alfo 
in  many  of  the  larger,  and  complete 
glands,  particularly  in  Plate  II.  Fig.  3, 
and  4.;  and  though  we  have  not  fo  clear 
a  demonftration,  that  every  lymphatic 
gland  is  a  convolution  of  lymphatic  vef- 
fels,  or  that  fome  glands  may  not  have 
large  cells ;  yet  we  have  this  ufeful  fad:, 
that  a  lymphatic  gland  is  not  always  or 
neceffarily  compofed  of  cells ;  and  as  we 
can  prove  that  fome,  nay  many  glands, 
are  only  convoluted  lymphatic  velTels, 
and  as  the  cellular  ftrudture  in  any  is  ra¬ 
ther  doubtful,  it  is  probable  that  all  lym¬ 
phatic  glands  are  formed  of  convoluted 

9  lymphatic 
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lymphatic  vefTels,  and  that  the  appearance 
of  large  cells  may  be  a  deception,  from 
the  circumftance  I  have  already  men¬ 
tioned  I  and  I  am  the  more  confirmed  in 

j 

my  opinion  that  this  is  the  cafe,  on  tak¬ 
ing  a  more  general  furvey  of  this  fubjedl 
in  the  animal  kingdom  ;  as  in  the  turtle, 
where  the  lymphatic  glands  are  wanting; 

or  at  leaft  that  clrcomfcribed  form  of  a 
lymphatic  gland,  fo  general  in  the  more 
perfecfl  animals,  is  not  to  be  found  in 
thofe  of  the  amphibious  clafs. 

Sect.  13.  In  the  mefentery  of  a  tur¬ 
tle,  no  lymphatic  glands  are  obfervable  ; 
yet  in  this,  animal  nature  does  her  bu- 
finefs  as  well,  though  the  apparatus  is 

differently  conftrudted.'  The  fmall  blood 

\ 

veffels  in  the  mefentery  of  this  animal  are 
tranfparent  in  an  unprepared  ftate,  and 
the  large  veffels  form  a  network,  making 

feemingly 
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fcemingly  pretty  confiderable  nieflies, 
but  if  we  injefl:  them,  (/.  e.  the  veins 
and  arteries)  we  find  this  part  exceeding¬ 
ly  vafcular,  and  from  its  tranfparency 
we  can  here  prove  the  artery  terminating, 
in  the  vein  by  continuity  of  canal  (a 
fadt  not  eafily  demonfirable  in  the  human 
body)  3  and  if  we  injecf  the  lymphatic 
velTels,  we  find  them  very  numerous, 
forming  the  moll:  beautiful  network  ima~ 

The  ladeals  come  from  the  edge  of  ' 
the  inteftines  upon  the  mefentery.  Part 
of  them  afcend,  furrounding  the  blood 
veflels,  but  do  not  communicate  with 
them.  Thefe  fend  off  lateral  branches 
to  the  tranfparent  part  of  the  mefentery, 
whilft  others  come  immediately  from  the 
interlines' to  it,  where  they  divide  to  ex¬ 
ceeding  minutenefs,  making  frequent 

anaffo- 
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"  anaftomofes,  and  gradually  becoming 
larger  as  they  approach  the  upper  angle^ 
where  they  communicate  with  the  larger 
branches,  and  pals  on  to  the  thoracic 
Vide  Plate  HI, 

Sect.  14,  The  arteries  and  veins^ 
are  principally  fpread  on  the  coats  of  the 
lymphatic  vefiels,  fo  that  we  here  find 
the  requifites  to  form  a  lymphatic  gland  1 
for  as  we  prove,  that  many  of  the  lym¬ 
phatic  glands  in  the  human  body  are  no 
more  than  a  congeries  of  arteries,  veins, 
nerves,  and  lymphatic  vefTels  convoluted  1 
it  is  probable,  that  all  lymphatic  glands 
may  be  for^med  in  the  fame  manner  :  fo, 
perhaps,  it  may  be  the  fame  thing  in 
nature,  or  the  fame  porpofcs  of  animal 
ceconomy  may  be  equally  well  anfwered, 
whether  the  parts  compofing  a  gland 
fviz,  arteries,  veins,  nerves,  and  lym¬ 
phatic 
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phatic  veffels)  be  circumfcribed  in  a  pro¬ 
per  membrane,  or  Ipread  over  a  larger 
furface.  This  perhaps  will  be  more 
fully  proved  by  fome  experiments  and 
obfervations,  which  I  lhall  hereafter 
publifh  on  the  minute  llrudture  of 
glands. 

Sect.  15.  On  cutting  into  a  frefli 
lymphatic  gland,  we  find  it  contains  a 
thickifh,  white,  milky  fluid.  Then  if 
we  carefully  wdpe,  or  wafli  this  fluid 
from  any  part  of  it,  and  examine  it  at¬ 
tentively  in  the  microfcope,  we  obferve 
an  almofl:  infinite  number  of  fmall  cells, 

not  fuch  as  have  been  before  defcribed, 
or  that  have  been  fuppofed  to  exifl;  in 
the  lymphatic  glands,  but  others  too 
fmall  to  become  vifible  to  the  naked 
eye,  expreffed  Plate  iV,  Fig.  4. 


Sect, 
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Sect.  16.  If  the  arteries  and  veins 
of  a  lymphatic  gland  have  been  previ- 
oully  Injefied  with  a  coloured  fluid,  and 
a  part  of  the  gland  be  then  viewed 
through  the  microfcope,  we  obferve 
thefe  cells  are  extremely  vafcular ;  and  it 

I 

is  into  thefe  cells  that  the  white  fluid 

found  in  the  gland  is  fecreted.  This 
\ 

fluid  is  abforbed  by  the  lymphatic  vefltls, 
which  we  obferved  Sedl,  7.  arofe  from 
the  cells  of  the  gland  ;  and  is  by  them, 
in  common  with  the  other  fluids,  carried 
into  the  courfe  of  the  circulation, 

f 

Sect,  17.  The  lymphatic  veflels 
therefore,  which  originate  from  the  cells 
of  the  gland,  are  in  the  lymphatic 
glands  analogous  to  the  excretory  dudts 
of  other  glands  j  and  we  have  the  fame 
proofs  that  the  lymphatic  glands  fecrete 
this  white  fluid,  and  that  it  is  carried  frona 

I  the 
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the  glands  by  the  lymphatic  veffels,  that 
we  have  of  glands  in  other  parts  of  the 
body  feparating  difFererit  fluids,  and  hav¬ 
ing  excretory  duds;  for  if  we  cut  into  a 
lymphatic  gland  we  find  a  white  fluid ; 
and  if  a  ligature  be  made  on  the  lympha¬ 
tic  veflcl  coming  from  that  gland,  we 
find  a  fluid  of  the  fame  kind  contained  in 
thofe  lymphatic  veffels.  This  is  as  con¬ 
vincing  a  proof  of  the  lymphatic  veffels 
being  excretory  duds  to  the  lymphatic 
glands,  and  as  fatisfadory,  as  that  the 
hepatic  dud  is  the  excretory  dud  of  the 
liver.  We  know  the  liver  fecretes  bile, 
becaufe  we  find  it  in  that  vifcus  ;  and 
we  know  the  du£ius  hepaticus  is  its  ex¬ 
cretory  dud,  becaufe  we  find  bile  con¬ 
tained  in  it.  The  proofs  are  limilar  and 
equally  conclufive. 


F 
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Sect.  i8.  The  exiftence  of  a  white 
thick  mucus-like  fluid,  in  the  lymphatic 
gland,  has  been  long  generally  known  to 
anatomifts,  and  is  particularly  remarked  by 
M.  de  Haller ;  but  the  properties  of  this 
fluid  feem  to  have  been  entirely  over¬ 
looked  and  negleiled. 

\ 

This  may  perhaps  have  been  owing 
to  the  fame  caufe,  that  the  fhape  of  the 
particles  of  the  blood,  till  lately,  has  been 

fo  little  known,  viz,  the  want  of  diluting 
this  liquor;  for  if  'we  examine  this  fluid 
in  the  natural  ftate,  we  find  it  a  homo- 
geneous  mafs,  difcovering  nothing  of  its 

compofitioD,  or  properties.  But  if  we 

.  *  Succum  glandulis  conglobatis  ineffe,  album,  lerofum 
Jacle  tenuiorem,  in  juniori  potiffimum  animali  confpi- 
cuum,  id  quidem  certum  eft.  Eum,  cremori  ftmilem 
dixit  Thomas  Wharton,  cinerum  Malpighius  diaphanum 
Nuckius  album  Morgagnius,  reOe  etad  naturam,  ut  puto 
omnes,  Haller,  tom,  i.  p.  184. 

dilute 
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dilute  it  with  a  folution  of  Glauber’s  falts 
in  water,  or  with  the  ferum  of  the  blood, 
and  view  it  with  a  lens  of  the  of  an 
inch  focus,  as  formerly  mentioned  in  the 
experiments  on  the  blood,  we  then  ob- 
ferve  the  following  appearance. 

< 

Sect,  ig.  Numberless  fmall,  white, 
folid  particles,  refembling  in  fize  arid 
fhape  thofe  central  particles  found  in 
the  veficles  of  the  blood,  are  to  be 
feen  diftindtly  gliding  down  on  the 
ftage  of  the  microfcope,  and  if  we  dilute 
it  fufhciently,  we  can  examine  them 
feparately,  and  view  tl]em  as  diftindly  as 
we  can  the  particles  of  the  blood. 

Sect.  20,  Xhese  particles  found  in 
the  lymphatic  glands,  likewife  agree  re¬ 
markably  in  their  properties  with  the 
central  particles  found  in  the  veficles  of 

F  z  the 
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the  blood,  not  only  as  to  lize  and  fhape, 

\  X 

but  alfo  in  being  infolublc  in  ferum^  or  a 
folution  of  any  of  the  neutral  falts  in 
water  (except  putrefadlion  takes  place), 
and  arc  like  the  blood  foluble  in  water, 
and  in  the  fame  order.  Thefe  particles 
are  by  the  lymphatic  veflels  taken  into 
the  courfe  of  the  circulation,  and  mixed 
with  the  blood,  where  they  are  for  a 

time  retained,  to  be  again  feparated  from 
it,  as  we  fhall  fee  afterwards  in  our  in¬ 
quiry  into  the  anatomy  of  fome  other 
parts. 


[  69  ] 


CHAP.  III. 

On  the  Situation  and  Stru6iure  of  the 

Thymus  Gland. 

Sect.  21.  ^  H  E  term  Gland  has 
A  been  given  to  certain 
parts  of  an  animal  body,  that  are  by 
nature  deftined  to  feparate  fluids  of  dif¬ 
ferent  properties  from  the  general  mafs 
of  blood,  which  are  to  be  applied  to  the 
various  purpofes  of  the  animal  oeconomy, 
or  to  be  excreted,  a§  being  either  ufelefs 

or  hurtful  to  the  conftitution, 

0 
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Sect.  22.  But  though  the  term 
Gland  is  properly  given  only  to  fuch  parts 
as  are  known  to  perform  this  office  \  yet 
it  has  alfo  been  applied  to  fome  parts 
whofe  ufes  are  unknown  j  becaufe  their 
flrudture  being  apparently  the  fame  with 
that  of  Glands  (properly  fo  called),  it 
has  thence  been  conjeftured  that  their 
ufes  might  likewife  be  fimilar.  Thus  the 
Thymus  has  acquired  the  name  of  Gland, 
In  like  manner  we  ufe  the  terms  Thy¬ 
roid  Glands,  and  Glandula  Renales.  For 
whenever  any  part  .receives  more  blood 
than  is  neceffary  for  the  immediate 
growth,  or  nourifhment  of  that  part,  it  is 
concluded  fa  priori)  that  this  blood  is  to 
undergo  fome  change,  or  that  fome 
fecretion  is  to  be  made  from  it.  And 
for  thefe  reafons,  the  appellation  of 
Gland  has  been  given  to  the  Thymus, 
the  Thyroid,  and  Clandulce  Renales, 

Sect. 
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Sect.  23.  The  Thymus  is  fituatedin 
the  fuperior  part  of  the  cheft,  in  that 
fpace  called  the  anterior  mediajlinum ; 
which  in  the  fetus  ftate,  and  for  a  few 
years  after  birth,  is  large.  The  fhape  and 

fize  of  this  gland  is  various ;  differing  in 

\ 

almoft  every  fubjedl.  It  is  triangular, 
adapted  to  the  fpace  between  the  right 
and  left  lobe  of  the  lungs.  The  fuperior 
_part  of  the  gland  feldom  rifes  higher  than 
the  upper  edge  of  the  firfl:  bone  of  the 
fternum.  Sometimes  one  and  fometimes 
two  proceffes  of  the  fame  glandular 
flrudure,  arife  from  the  upper  part  of 
the  Thymus,  and  afcend  on  the  fore-part 
of  the  neck,  almoft  as  high  as  the  Glan^ 
dula  Thyroidea ;  and  lies  between  the 
Trachea  arteria^  and  carotid  arteries*; 
but  this  is  a  circumftance  that  rarely 

*  Hall,  tomus,  i.  p,  115, 

F  4  occurs. 
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occurs;  The  two  fides  of  the  gland  are 
placed  next  the  lungs,  and  the  inferior 
part,  or  bafis  of  the  triangle,  extends? 
downwards,  (fometimes  much  lower 
than  is  exprelTed  in  the  plate)  lying  on 
the  upper  and  outer  part  of  the  pericar¬ 
dium,  to  which  it  is  attached  by  the 
reticular  fubftance.  The  fuperior  and 
pofterior  part  of  the  Thymus  lies  on  that 
part  of  the  aorta,  called  Jinus  aorta^^ 
which  arifes  from  the  left  ventricle  of  the 
heart  to  form  the  curvature,  the  fore-part 
of  which  and  the  common  trunk  of  the 
^  right  carotid  and  fubclavian  arteries,  it 
generally  embraces.  The  inferior  pofte-r 
rior  part  is  always  connefted  with  the 
upper  part  of  the  pericardium. 

Sect.  24.  The  Thymus  receives  two 
fmall  arteries,  called  artertce  th'^jmiciB  y 
which  mcft  cornmonly  originate  from 

the 
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the  finus  aorta  y  fometimes  they  arifc 
from  the  curvature  of  the  aorta,  and  I 
have  feen  fome  inftances  of  one  fmall 
artery  coming  from  the  common  trunk 
of  the  right  carotid  and  fubclavian  ar¬ 
teries,  to  the  upper  part  of  this  gland. 
Befides^thefe,  the  Thymus  receives  feveral 
fmall  arterial  branches  on  its  fore-part, 
from  the  mammary,  and  other  arteries, 
that  fupply  the  mediaftinal  fpace  with 
blood, 

/. 

Sect.  25.  The  veins  are  always 
more  regular  in  their  termination,  and 
are  generally  two  in  number.  They  open 
into  the  trunk  of  the  jugular  and  fubcla¬ 
vian  veins  on  the  left  fide;  of  which  a 
part  is  covered  by  the  fuperior  portion  of 
|he  Thymus, 

Sect, 

t 

'  / 


c 


74  Situation  and  SfruSiure 

Sect.  26.  The  Thymus  is  a  gland  of 
the  conglomerate  kind ;  and  like  others 
of  that  clafs,  has  no  particular  centre  of 
ramification  for  its  blood  veiTels;  but 

they  enter  promifcuoufly  at  different  parts 

✓ 

of  it.  It  is  formed  of  a  great  number  of 
fmall  lobules,  or  acinic  united  to  each 
other  by  blood  veffels,  and  the  tela  cel- 
lulofay  and  over  the  whole,  giving  it 
greater  compailnefs,  is  a  condenfed  cel¬ 
lular  fubftance,  which  forms  a  kind  of 
capfula  to  the  gland,  and  gives  it  a  pretty 
regular  fmooth  external  furface,  except 
where  it  is  filfured  into  larger  lobes.  But 
this  capfula  is  not  of  that  kind  we  find  on 
fome  other  glands,  as  on  the  kidneys,  &c. 
which  can  be  readily  feparated  from 
them.  It  is  nothing  more  than  a 

coarfer  condenfed  reticular  fubftance  ad-^ 
hering  firmly  to  all  parts  of  it  j  from 
which  it  cannot  be  feparated,  without 
7  '  doing 
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doing  injury  to  the  glandular  fub«. 
ftance. 

Sect.  27.  Many  attempts  have  been 
made,  by  diffedlion  and  other  means,  to 
difcover  an  excretory  dudl  from  this  part. 
For  the  organization  being  apparently  the 
fame  in  it,  as  in  fome  other  known 
glands,  it  was  but  natural  to  conclude 
that,  fimilar  to  them,  it  alfo  fhould  have 
an  outlet  Accordingly,  many  fruitlefs 
experiments  have  been  made,  and  much 
time  employed  to  difcover  it,  but  with 
fo  little  fuccefs,  that  all  attempts  of  that 
kind  feem  long  fince  to  have  been  given 
up.  Nay,  fome  have  been  led  into  very 
unphilofophical  conjectures  (viz.)  that 
perhaps  it  was  ufelefs,  or  that  if  it  did 
perform  any  office,  it  was  fo  obfcurely 
to  efcape  invefligation. 


Sect. 
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Sect.  28.  But  the  ingenious  author, 
whofe  experiments  we  are  about  to  re¬ 
late,  entertained  too  exalted  an  idea  of 
nature,  to  fuppofe  that  any  part  of  the 
animal  frame  was  ufelefs,  though  the 
ftrudure  of  fome  parts  might  be  fo  intri¬ 
cate,  and  their  ufes  fo  obfeure,  as  to 
elude  the  refearches  of  the  moft  afliduous 
and  ingenious  inquirers,  into  the  opera¬ 
tions  pf  nature? 

> 

Sect.  29.  Mr.  Hewfon,  after  having 
made  many  attempts  by  diffedtion  and 
injedlions  to  difeover  the  ufe  of  this 
gland,  with  almoft  as  little  fuccefs  as  his 
predecefibrs,  began  to  employ  the  micro- 
fcope  I  but  microfcopical  experiments, 
in  the  manner  they  were  then  conduded, 
afforded  no  other  fatisfadion  here  than 
that  the  blood  veffels  were  diflributed  in 
a  fimilar  manner  to  thofe  of  the  lym¬ 
phatic 
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phatic  glands ;  but  the  external  appear¬ 
ance,  as  well  as  the  minute  ftrufture  of 
the  Thymus,  (fo  exadly  correfponding 
with  the  ftrudure  of  other  glands)  con¬ 
vinced  Mr.  Hewfon,  it  muft  have  an 
excretory  duCt ;  yet  poffibly  it  might  be 
fo  fmall,  or  the  coats  fo  tranfparent,  that 
when  collapfed  in  the  dead  body,  it 
might  become  almofl  invifible;  though 
during  life,  while  diftended  with  the 
natural  fluid,  it  might  be  more  readily 
perceived.  Therefore  the  following  ex-, 
periments  were  made  in  order  to  detedt 
it.  ■ 

EXPERIMENT  I. 

Sect.  30.  The  llernum  of  a  half 
grown  dog  being  removed,  a  ligature  was 
paflfed  round  the  Thymus  j  including  at 

the 
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the  fame  time  all  the  neighbouring  part$« 
The  animal  foon  died.  On  examining 
the  parts  contained  within  the  ligature, 
no  excretory  dud:  could  be  found  5  but  a 
great  number  of  lymphatic  veffels  made 
their  appearance,  filled  with  a  darker 
coloured  fluid  than  ordinary^. 

As  the  gland  in  this  dog  was  fmall,  It 
was  fuggefted  that  the  experiment  would 
probably  fucceed  better  in  a  larger 
animal,  which  gave  rife  to  the  following 
experiments. 

*  Ubinam  his  fuccus  habitet  nondum  confentitar,  Ex 
thymi  tamen  exemplo,  maximse  glandulse  crediderim  cum 
Nuckio  in  areolis  celiularum  refidere.  Nam  in  tota  thymi 
glandula  ubicunque  laeferis  exiguo  etiam  vulnere  in  earn 
violaiionem  exprimi  poteft,  neque  tamen  aut  manifefta  cavi- 
tas  rcperitur,  qua  contineatur,  neque  ex  vafe  aliquo  effluere 
videtur,  cum  et  copia  earn  guctulam  fuperet,  quae  ex  vafe 
non  magno  incifo  fperetur,  neque  ex  remotis  glandulae 
partibus  per  vafcula  adeo  facile  in  vulnus  urgeri  poffet,  et 
denique  manifeflo  cum  fpuma  ex  cellulis  cavernulifqae 
exprimatur.  Hall.  Elem.  Phy.  tom.  i.  p.  184. 

EXPE- 
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EXPERIMENT  11. 

Sect.  31.  The  cheftof  a  calf  being 
opened,  a  ligature  was  paffed  round  the 
lower  part  of  the  Thymus,  as  had  beea 
done  in  the  former  experiment,  and  the 
parts  contained  within  the  ligature  were 
taken  out.  On  examining  thefe  very 
attentively,  a  great  number  of  lymphatic 
veffels,  containing  a  fluid  almofl:  fimilar 
to  chyle,  of  a  white  colour,  but  not  quite 
fo  opaque,  were  feen  coming  from  every 
part  of  the  gland  ;  one  of  which  was  fo 
large,  that  at  firft  fight  it  had  the  ap¬ 
pearance  of  an  excretory  dudl ;  but  on  a 
more  attentive  examination,  it  was  dif- 

covered  to  be  no  other  than  a  large  lyra- 

^  phatic 


So  On  the  Situation  and  StruSlufe 

phatic  velTel.  The  remaining  parts 
were  diflefted  with  all  poflible  care,  but 
no  excretory  dudt  could  be  feen. 

/ 

r 

Sect.  32.  The  fluid  found  in  the 
lymphatic,  velTels,  coming  from  the  Thy¬ 
mus,  differing  fo  much  in  colour  from 
what  is  contained  in  the  lymphatic  veffels 
of  the  other  parts  of  the  body,  was  an 
inviting  circumftance  to  examine  the  pro¬ 
perties  of  it,  with  intent  to  determine 
upon  what  caufe  this  remarkable  differ- 
'ehce  in  colour  depended. 

EXPERIMENT  IIL 

Sect.  33.  A  niiop  or  two  of  the  fluid 
found  in  the  lymphatic  veffels,  coming 
from  the  Thymus  Gland,  being  received 

upon 
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^  '  '  ' 

bpon  a  thin  piece  of  glafs,  and  examined 

in  a  microfcope,  with  a  lens  of  -'3.  of  ari 
inch  focus,  it  appeared  opake,  and  like 
a  drop  of  milk.  But  on  diluting  it  with 
a  few  drops  of  the  ferum  of  humail 
blood,  the  fame  appearance  was  exhi¬ 
bited,  as  was  obferved  on  examining  the 

fluid  found  in  the  lymphatic  glands,  ( vid, J 

\ 

a  great  number  of  fmall,  white  folid  par¬ 
ticles,  exaftly  refembllng  in  fize  and 
fliape  the  central  particles  in  the  veficles 
of  the  blood  ;  or  fuch  as  are  found  in  the 
fluid  of  the  lymphatic  glands. 

EXPERIMENT  IV, 

Sect.  34.  A  few  drops  of  the  fame 
kind  of  fluid  as  in  the  former  experiment, 
were  diluted  with  a  fmall  quantity  of  a 
folution  of  Glauber’s  falts  in  water,  (as 

G  mentioned 
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mentioned  in  experiments  on  the  blood) 

and  on  viewing  this  with  the  microfcope, 

the  fame  particles  were  more  diftindlly 

feen  than  in  the  preceding  experiment, 

on  account  of  the  fluid  being  more 

* 

■v 

diluted. 

Sect.  35.  Particles  of  this  fliape 
being  found  in  large  quantities  in  the 
lymphatic  veffels,  coming  immediately 
from  the  Thymus,  through  the  fubftance 
of  which  lymphatic  veffels  ramify  to  every 
part,  gave  reafon  for  fufpedling  that  ^ 
thefe  lymphatic  veffels  were  poffibly  the 
excretory  du£ts  of  the  Thymus:  and  the 
following  experiment  proved  the  con- 
jefture  to  be  well  founded. 


expe- 
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EXPERIMENT  V. 

Sect,  36.  On  cutting  Into  the  fab-= 
fiance  of  the  gland,  it  was  found  to  con¬ 
tain  a  white  thick  fluid '^5  in  mofl:  re« 
fped:s  refembling  the  fluid  found  in  lym¬ 
phatic  glands,  only  in  larger  quantity, 
A  fmall  portion  of  this  fluid  being  re¬ 
ceived  on  a  thin  piece  of  glafs,  was  di¬ 
luted  firfl  with  ferum^  then  with  a  fola- 
tion  of  Glauber’s  fait  in  water,  and  exa¬ 
mined  with  a  microfcope*  In  both  thefe 
experiments  the  appearances  were  exa(51:- 
ly  the  fame,  as  we  have  related  in  the 

i 

*  interiorem  fl  nmeris  fabricam,  in  omnibus,  quos  un- 
quam  vidi,  fetubus  reperies,  incifione  fadta,  quocumque 
loco  vifum  fuerit,  ut  tarnen  omnino  caro  glandule  laedatur, 
fuccum  ladeolum,  frequenter  etiam  fanguiae  tindlum, 
ejufque  non  minimam  copiam  exprimi  pofie.  PrefTaquai^. 
cunque  glandulse  parte  fuccus  in  vulnus  confluir,  Eum 
fuccum  Hillatitius  vini  liquor  in  grumos  cogic. 

Hall,  tom.  iii.  p.  1 16, 

G  2  Experi- 
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Experiments  third  and  fourth  ;  namely, 
numberlefs  fmall  particles  precifely  cor- 
refponding  with  thofe  found  in  the  lym¬ 
phatic  veffels,  paffing'from  the  Thymus  ; 
and  with  thofe  found  in  the  fluid  of  the 
lymphatic  glands. 

1 

■4 

,£  X  P  E  R  I  M  E  N  T  VL 

Sect.  37.  A  small  portion  of  the 
Thymus  Gland  having  remained  in 
water  a  few  minutes,  in  order  to  waCh 
the  white  fluid  from  its  furface,  was  exa¬ 
mined  with  the  microfcope,  and  the 
cellular  appearance  was  feen  here  as  evi^ 
dently  as  in  the  lymphatic  gland,  which 

it  in  every  refpedt  refembles. 

i 

' » 

Sect.  38.  From  thefe  experiments 

we  are  led  to  make  the  following  con- 

clulions. 
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clufions.  That  one  ufe  of  the  Thymus, 
is  to  fecrcte  from  the  blood  a  fluid,  con« 
taining  numberlefs  fmall  folid  particles, 
fimilar  to  thofc  found  in  the  lymphatic 
glands  j  and  that  the  lymphatic  veffels 
arifing  from  the  Thymus,  convey  this 
fecreted  fluid  through  the  thoracic  du(ft 
into  the  blood  velfels,  and  thus  become 
the  eixcretory  dudts  to  this  gland.  That 
the  ftrudture  and  ufes  of  this  gland  are 
fimilar  to  thofe  of  the  lymphatic  glands, 
to  which  it  may  'be  confidered  as  an  ap¬ 
pendage.  And  that  this  is  the  fad:,  is 
more  probable,  from  obferving,  that  the 
Thymus  exifts  during  the  early  periods 
of  life  only  j  when  thofe  particles  feem 
to  be  mofl:  wanted,  . 

Sect.  39.  Probably  the  Thymus  is 
formed  in  the  human  embryo,  in  the  fame 
proportion  with  all  the  other  parts  of  the, 

G  3  animal. 


I 


I 


86  On  the  Situation  and  StruEiure 
» 


animal.  It  appears  diftinftly  about  the 
end  of  the  third  or  beginning  of  the 
fourth  month  from  conception.  From 
this  period  to  the  time  of  birth,  its  fize 
is  confiderably  increafed,  when  it  is  com¬ 
monly  about  the  fize  of  a  fmall  walnut, 
though  not  of  that  figure.  In  fome,  it 
is  much  bigger  ;  but  in  others,  it  does 
not  exceed  tiie  fize  of  a  large  filberd- 
^^nut. 


Sect.  40.  From  the  time  of  birth 
to  the  end  of  the  firft  year,  the  gland 
continues  to  grow  larger,  and  keeps  pace 
with  the  general  growth  of  the  other 
parts  of  the  body.  From  the  end  of  the 
firft  to  the  third  year,  it  is  neither  per¬ 
ceptibly  increafed  nor  diminiftied,  but 
preferves  nearly  the  fame  fize  it  had  ac¬ 
quired  at  the  end  of  the  firft  year.  From 
the  third  to  the  eight,  or  tenth,  it  de- 

creafes 
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cceafes  in  fize,  and  gradually  wafting, 
becomes  lefs  and  lefs  till  the  child  has 
reached  to  between  its  tenth  and  twelfth 
year,  when  ordinarily  it  is  perfedtly 
effaced,  leaving  only  a  ligamentofe  re¬ 
mains,  that  degenerates  into  a  kind  of 
reticular  fubftance.  As  the  gland  be¬ 
comes  lefs,  the  veflels  that  fupplied  it 
with  blood  for  fecretlon  diminiOi  in  pro¬ 
portion,  and  at  length  when  the  gland 
totally  difappears,  thefe,  like  the  umbili¬ 
cal  veflels,  being  no  longer  wanted,  de¬ 
generate  into  mere  ligaments.  Some¬ 
times,  though  very  rarely,  they  continue 
pervious  (but  their  diameters  are  exceed- 
ingly  contrafled),  and  carry  blood  to  the 
remains  of  the  Thymus,  and  the  Medi« 
aftinum. 

Sect,  41.  This  curious  circum- 
fiance  of  the  Thymus  being  largeft  in 

G  4  the 
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the  earlier  periods  of  life^  and  becoming 
gradually  lefs,  as  the  animal  advances 
towards  maturity,  conftantly  takes  place 
in  the  human  fiibjedl;  though  the 
periods,  when  thefe  changes  happen,  may 
vary  occafionally ;  and  it  is  probable, 
that  they  do  fo  in  feme  degree  in  aim  oft 
every  individual.  But  I  have  never  feen 
an  inftance  of  the  Thymus  continuing 
till  the  time  of  puberty.  Thefe  changes 
in  the  Thymus  are  not -confined  to  the 
human  body.  The  lame  generally  take 
place  in  all  quadrupeds.  The  Thymus  pf 

a  calf,  called  by  butchers,  the  neck  fweet-r 
breads  is  not  found  in  the  bullock  of 
eight  years  old  ;  at  that  age  it  is  entirely 
wafted,  and  the  fame  change  obtains 
in  every  other  quadruped  that  I  have  ' 
had  an  opportunity  of  examining* 


I 


Sect 
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Sect.  42.  The  inference  naturally 
drawn  from  thefe  experiments  is,  that 
the  Thymus  is  necefiary  to  perform  an 
office  requilite  in  the  fetus  fiate,  and  ia 
the  early  part  of  life  depending  upon 
refplration. 

What  this  office  is,  we  ffiall  here¬ 
after  endeavour  more  fully  to  explain. 


/ 
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C  H  A  R  IV. 

On  the  Situation  and  StruBure  of  the 

Spleen, 

Sect.  43.  JT  hath  at  all  times  been 

matter  of  furprife  among 

the  learned,  that  a  vifcus  fo  large,  and  fo 
advantageoufly  fituated  as  the  Spleen  is, 
added  to  the  frequent  opportunities  of 
inlpedllng  it  in  different  dates  of  health, 
lliould,  notwithftanding,  have  its  ufes  fo 
involved  in  obfcurity,  as  tO'  elude  the 

V 

refearches  of  fo  many  ingenious  and  in- 
duftrious  inquirers. 


Sect. 
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Sect,  44.  Not  that  the  Spleen  has 
at  any  time  been  conhdered  as  ufelefs, 
for  at  different  periods  a  variety  of 
different  offices  have  been  affigned  to  it. 
Among  the  ancients,  the  moft  celebrated 
opinion^  was,  that  it  made  the  atra 
bilh  or  fuccus  melancholicus^  which  they' 
fnppofed  was  carried  by  the  vafa  brevla 
into  the  ftomach  ;  but  later  obfervations 
have  entirely  exploded  that  idea,  in  lb 
much  that  the  very  term  is  almoft  ex- 
tindt.  And  we  lhall  endeavour  to  prove, 
that  the  more  modern  opinion,  of  its  pro-^ 
ducing  fome  change  on  the  blood,  pre^ 
paratory  to  the  fecretion  of  bile,  hath  no 
better  foundation  in  nature, 

t 

Sect.  45.  But  It  will  be  unnecef. 
fary  to  repeat  the  various  opinions  that 
have  been  entertained  at  different  times 
refpedting  the  ufe  of  this  vifcus.  Our 

prefen  t 
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prefent  endeavour  will  be  to  defcribe  its 
fituation  and  ftru6lure,  and  afterwards  to 
inquire  into  fome  particulars  refpedling 
its  ufe. 

Sect.  46,  The  Spleen  then,  forms 
the  fuperior  part  of  the  abdominal  vifcera 
on  the  left  lide^  its  figure  is  rather  oblong, 
a  little  convex  on  its  outer  or  upper,  and  a 
little  concave  on  its  inner  or  lovyer  fide  3  it 
is  placed  obliquely  in  the  left  hypochon- 
drium,  with  its  convex  furface  exaftly 
correfponding  with  the  concave  or  under 
furface  of  the  diaphragm,  to  which  it 
fornetimes  adheres, but  is  always  in  contail 

with  it,  unlefs  when  the  left  lobe  of  the 

\ 

liver  extends  very  far  over  into  the  left 
fide,  and  covering  the  upper  furface  of  the 
Spleen  is  interpofed  between  it  and  the 
diaphragm  ;  which  is  fometimes,  though 
yery  rarely,  the  cafe,  Tqe  inner  or  cort- 


cavc 
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cave  fide  of  tlie  Spleen,  frotn  its  obli<^ue 
fituation,  is  turned  a  little  downwards, 
looking  at  the  fame  time  towards  the 
Ipine  f  and  to  this  part  z  portion  of  the 
omentum  is  attached.  The  edges  of  the 
Spleen  are  not  thin  like  thofe  of  the  liver, 
but  thick  and  round,  giving  a  fpheroidal 
figure  to  the  whole. 

Sect.  47.  But  the  Spleen  is  not 
uniformly  of  the  figure  above  defcribed, 
fornetimes  we  find  it  fiifured  into  two  or 
three  lobes,  almoft  dividing  it  into  fo 
many  diftina;  fpleens,  and  frequently  we 
find  the  edge  of  it  ferrated. 

i 

Sect.  48.  It  is  generally  a  folltary 
vifcus,  yet  two^  diftind:  Spleens  have 

*  Hall.  tom.  vi.  p.  387.  Ed  tamen  unus  tantum  quam- 
vis  praeter  naturam  duplex  quoque  nonnunquam  obferva- 
tuti  fit.  Adr.  Spigelius  de  humani  corporis  fabrica. 
Cap.  xiv,  p.  309. 
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been  found  in  the  fame  body,  fometimes 
three,  and  fometimes  aclufter,  as  itwere,^ 
of  little  Spleens ;  but  thefe  are  extraor¬ 
dinary  deviations  from  the  general  con-*, 
formation  of  the  body,  and  when  found, 
may  properly  enough  be  confidered  as  fo 
many  lufus  nafurce. 

Sect.  49.  The  ordinary  weight  of 
the  Spleen  is  from  fix  to  ten  ounces  \  in 
fome  fubjedls  it  has  been  found  very 
large,  exceeding  the  weight  of  five 
pounds  i  but  as  this  preternatural  en¬ 
largement  is  ever  found  to  be  the  effedt 
of  difeafe,  lo  from  difeafe  in  other  cafes, 
or  from  fome  caufe  exifting  in  the  body, 
it  is  found  confiderably  diminifhed.  One 
inftance,  I  have  alfo  feen  of  a  Spleen  not 
more  than  one  ounce  in  weight,  yet  it  had 
the  appearance  of  being  perfeftly  found. 


Sect. 


of  the  Spleen. 

Sect.  50.  From  the  Spleen  being 
in  contadl  with  the  diaphragm,  and  not 
fixed  to  the  fides  of  the  abdomen^  its 
fituation  will  be  continually  varying  in 
the  adt  of  refpiration,  which  will  occafion 
much  difficulty  to  determine  at  all  times 

'  the  exad  fituation  of  it. 

Sect.  51.  A  Spleen  weighing  nine 
ounces  moft  commonly  meafures  about 
fix  inches  long,  and  four  inches  broad. 

Sect.  52.  In  a  well-formed  cheft,  in 
a  ftate  of  the  deepeft  expiration,  from 
the  cartilaginous  margin  of  the  thorax  to 
the  higheft  lateral  part, of  the  diaphragm, 
generally  meafures  about  fix  inches ; 
therefore,  fuppofing  this  to  be  the  ftand- 
ard  in  the  utmoft  expirations,  the  upper 
end  of  the  Spleen  will  afcend  fo  high  up 
as  the  lower  edge  of  the  eighth  rib,  and 
6  in 
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in  this  ftate,  the  inferior  part  will  be 
oppofite  to  the  lower  edge  of  the  tenth 
rib,  or  the  whole  of  the  Spleen  will  be 
contained  between  the  eighth  and  tenth 
ribs.  In  the  deepeft  infpirations  it  never 
defeends. below  the  cartilaginous  margin 
of  the  cheft,  unlefs  it  be  preternaturally 
enlarged.  Thus  by  attending  to  the  ftate 
of  refpiration,  we  may  be  able  to  form 
a  good  jodgoient  of  the  fituation  ^nd 
extent  of  this  vifeus ;  bat  if  we  wilh  to 
determine  It  with  greater  exadnefs,  let 
the  arm  be  raifed  as  high  as  poffible,  and 
a  line  drawn  from  the  inferior  angle  of 
the  fcapida,  parallel  to  the  fpinoug 
proceiTes  of  the  T-ertebr£  dorfi  v.  the 
whole  of  the  Spleen  will  be  contained 

within  the  line  drawn,  and  be  found  to 

»• 

occupy  the  fpace  between  the  eighth  and 
tenth  ribs  in  a  (late  of  expiration  j  but. in 
a  deformed  chefl:,  or  the  cheft  of  a  woman 

whofe 

\ 
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whofe  ribs  are  prefled  in  by  flays,  it  may 
differ  confiderably.  In  a  woman  whofe 
ribs  had  been  prefled  in  by  flays,  but  not 
more  than  is  ordinarily  found,  from  the 
cartilaginous  margin  of  the  eleventh  rib 
to  the  centre  of  the  diaphragm,  meafared 
fix  inches  and  a  half.  The  Spleen 
weighed  nine  ounces  two  drachms  and 
a  half,  and  meafured  five  Inches  and  three 
quarters  in  length, three  inches  and  feven- 
eighths  in  breadth,  and  one  inch  feven- 
eighths  in  thicknefs  ;  the  upper  edge  was 
oppofite  to  the  upper  edge  of  the  eighth 
rib,  and  the  lower  part  was  oppofite  to 
the  upper  edge  of  the  eleventh  rib  ;  thus 
the  whole  Sple''n  in  this  fubjefl  w^as 
placed  between  the  eighth  and  eleventh 

ribs.  And  this  will  in  females,  I  fancy, 

1 

be  found  to  be  the  general  flandard. 

»  '  I 
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Sect.  53.  The  Spleen  has  generally 
been  defcribed  of  a  dark,  blueifli,  leaden, 
or  livid  colour,  and  this  is  the  afped  it 
commonly  wears  when  we  examine  it  in 
a  body  a  few  days  after  death,  or  when 
putrcfadion  has  taken  place  j  but  if  we 
examine  it  in  a  human  body  a  few  hours 
after  death,  or  in  an  animal  foon  after  it 
has  been  killed,  we  find  it  of  a  deep  red, 
or  blood  colour,  which  gradually  changes 
as  putrefadion  advances.  We  fliall  there¬ 
fore  conclude,  that  the  colour,  which  has 
been  generally  confidered  as  charaderifti- 
cal  of  the  Spleen,  is  no  more  than  the 
effed  of  that  change  which  takes  place 
in  all  animal  fubftances  after  life  is 
extiod. 

Sect.  54.  The  Spleen,  in  common 
with  all  other  vifeera  contained  in  the 
cavity  of  the  abdomen^  .hath  an  external 

covering 


s 


of  the  Spleen.  99 

♦ 

covering  from  the  peritoneum:  Under  the 
peritoneal  coat  is  a  proper  eapfula  fur- 

founding  the  whole  gland,  and  to  which 
its  tender  fubftance  clofely  adheres.  . 

SECTi  55.  The  fubftance  of  the 
Spleen,  particularly  if  putrefadlion  hath 
taken  place,  is  extremely  foft  and  tender, 
readily  breaking  down  under  the  touchy 
and  exhibiting  that  appearance  called  by 
parenchyma"^ :  and  at  the  fir  ft 
fight,  it  hath  much  the  appearance  of 
effufed  blood  ^  but  many  experiments 
prove  that  this  tender  fubftance  is  no 
other  than  very  fmall  veflcls  broken  down 
by  putrefaftion,  and  nox.  parenchyma. 

SECTi  56.  On  cutting  into  the  Spleen, 
many  fmall  ligaments  are  feen  paffing 

*  Quarta  denique,  parenchyma  in  qua  fanguis  effufua 
circa  venas  nulla  ferie  difpofitas. 

Adrian!  fpigelii  de  humani  corporis  fabrica,  loS. 

H  %  from 
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•> 

from  fide  to  fide  of  it,  and  thofe  in 

quadrupeds  being  large  and  interfedling 

each  other,  gave  rife  to  the  opinion,  that 

the  Spleen  was  full  of  large  cells  into  which 

the  blood  was  thought  to  have  been 

poured :  and  thefe  cells  w^ere  fuppofed  to  be 

demonflrated  by  a  Spleen  prepared  in  the 

following  manner.  An'injeaingpipe  being 

fixed  into  the  artery  or  vein  of  the  Spleen 

of  an  ox,  warm  water  is  injeded,  and  . 

'  the  fubfiance  of  the  Spleen  is  kneaded  ^ 

(by  which  the  fmall  veflbls  are  broken 

down)  with  the  hand ;  the  bloody  water 

being  preflbd  out,  and  with  it  the  fmall 

veflels,  frefli  water  is  injeded,  and  this 
•> 

procefs  repeated  until  the  water  returns  , 
colourlefs ;  it  is  then  inflated  and  dried. 
On  cutting  into  a  dried  Spleen  thus 
prepared,  it  exhibits  a  cellular  appear¬ 
ance,  which  has  been  called  the  cells  of 

the  Spleen,  but  although  thefe  cells  are 

artificial, 
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artificial,  and  the  ftrufture  of  the  gland 
is  entirely  deftroyed  by  that  mode  of 
preparation  i  yet  we  fliall  prefently  en¬ 
deavour  to  prove,  that  there  are  cells,  but 
of  a  different  fort,  exifting  in  the  fub- 
ftance  of^the  Spleen. 

K 

Sect.  57.  The  Spleen  is  compofed 
of  arteries,  veins,  nerves,  and  lymphatic 

veffels,  which  are  diftributed  to  every 
point  of  it,  fo  that  it  feems,  a  mere  con¬ 
geries  of  veffels,  and  confequently  re¬ 
ceives  a  very  large  quantity  of  blood ;  and 
for  that  caufe  it  has  been  very  properly 
fuppofed  to  be  a  gland ;  and  agreeable  to 
that  idea,  anatom'ifls  have  made  every 
attempt  that  their  invention  could  devife, 
to  difcover  its  excretory  duft,  but  with¬ 
out  fuceefs. 

H3 
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Sect.  58^  The  aortay  whilfl:  in  the 
cavity  of  the  abdomeny  gives  off  from  its 
fore-part  .three  branches  :  the  firft  of 
theft,  called  the  cceliac  artery,  fprings 
from  the  main  trunk  of  the  aorta  as  foon 
as  it  enters  the  cavity  betv^een  the  two 
crura  of  the  diaphragm ;  and  is  immedi^ 
ately  divided  into  three  diflindl  branches ; 
the  firfl  of  which  is  called  the  conorary 
artery  of  the  ftomach,  and  carries  .  blood 
to  the  lefTer  curvature  of  the  flomach. 
The  ftcond  branch,  which  carries  blood 
to  the  liver  for  its  nourifhment,  is  called 
arteria  bepatica.  And  the  third  branch, 

which  is  that  we  are  now  about  to  trace, 

\ 

is  called  arteria  Jplenicay  and  carries 
blood  to  the  Spleen. 

Sect.  59.  The  fplenic  artery,  in  its 
palfage  to  the  Spleen,  runs  in  a  fiilcus 
through  the  whole  length  of  the  pancreas^ 

and 
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and  by  feveral  fmall  branches  fupplies 
that  gland  with  blood  for  the  fecretion  of 
the  fuccus  pancreaticus  y  befides  which, 
in  its  courfe  nearer  toward  the  Spleen, 
this  veflel  alfo  gives  off  four  other  arterial 
branches,  called  vafci  bfevici^  which  are 
diftributed  to  the  greater  curvature  of  the  . 
ftomach,  and  the  laft  of  thefe  going  near 
the  left  extremity  of  the  greater  curvature, 
is  called  gajlrica fniflra.  The  trunk  of 
the  artery  then  p'alTes  on  to  the  Spleen, 
and  is  divided  into  five  or  fix  branches, 
which  enter  the  concave  fide  at  the  fulcus 
or  finuofity,  of  the  Spleen,  and  as  foon 
as  they  have  pafled  through  the  capfula, 
are  divided  into  exceedingly  fmall  twigs, 
which  are  diftributed  to  every  point  of 
the  gland.  The  arteries,  thus  minutely 
divided,  tranfmit  the  redundant  blood  to 
the  veins,  which  becoming  larger  as  they 

approach  nearer  to  the  finuofity  of  the 

'  H  4  Spleen, 
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Spleen,  at  length  pafs  out  in  branches, 
which  every  where  accompany  the  ar¬ 
teries  that  entered  it  ;  thefe  branches 
uniting  form  the  fplenie  vein,  the  blood 
cf  which  will  not  coagulate  by  expojition 
to  the  air^  like  other  venous .  blood:  The 
trunk  of  the  vein  then  attends  that  of 
the  artery,  receiving  y.eins  from  the 
flomach  and  pancreas^  which  correfpond 
with  the  branches  given  off  by  the  artery; 
th  e  vein  then  paffing  on  joins  other  veins 
from  the  inteftines,  6"^.  which  tranfmit 
their  blood  by  the  vena  portarumy  to  the 
liver,  for  the  purpofe  of  fecretion. 

Sect.  6o.  Lymphatic  veffels  in 
great  numbers  may  be  diftinftly  feen 
running  every  where  on  the  external  fur- 
face  of  this  gland ;  in  fo  much  that  the 
Spleen  of  a  calf  has  ordinarily  been  chofen 
on  which  to  demonftrate  the  lymphatic 

veffels  I 
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veflels ;  and  they  are  alfo  as  numerous  in 
the  internal  fubftance  as  on  the  external 
furface,  which  we  can  prove  in  fifh, 
whofe  lymphatic  veffels  are  without 
valves,  fo  that  we  can  injed  them  from 

I 

trunk  to  branch.  Now  if  we  fill  the 
lymphatic  veflels  coming  from  the  Spleen 
pf  a  fifli  with  a  red  injedtion,  we  can 
colour  the  gland  as  highly  as  if  it  had 
been  injedled  by  the  artery  or  vein  ;  hence 
it  is  evident,  that  the  lymphatics  are  co¬ 
extended  with  the  blood  veflels  to  all 
parts  of  this  gland, 

Sect.  61.  In  the  human  body,  the 
lymphatic  ye/Tels  pafs  through  fome 
lymphatic  glands  which  are  fituated  near 
the  finuofity  of  the  Spleen,  from  whence 
they  pafs  on  towards  the  thoracic  dud^ 
into  which  they  empty  themfelves. 


Sect, 
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Sect.  62.  The  nerves  infervient  to 
the  Spleen  are  branches  from  the  par- 
vazum,  and  intercoftal  nerves,  which 
form  a  plexm  called  the  fplenie  ;  thefe 
enter  the  linuofity  with  the  blood  veffels, 
and  attend  them  through  their  minuteft 
ramifications. 

1 

Sect.  63.  Thus  we  have  fhewn  that 
the  Spleen  is  extremely  vafcular ;  in  fo 
much  that  when  injected  it  appears  a 
mere  congeries  of  veflels,  and  that  the 
quantity  of  blood  circulating  through  it 
is  very  conliderable.  _ 

Sect.  64.  In  Sedion  56,  we  faid, 
that  there  are  cells  in  the  Spleen,  but  not 
of  the  kind  commonly  fuppofed  to  have 
been  demonftrated  in  Spleens  prepared  as 
there  deferibed;  but  although  we  deny 
the  exifience  of  fach  large  cells  (which 

are 
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are  no  other  than  what  may  be  called  the 
fkeleton  of  a  Spleen,  made  by  deftroying 
its  minute  ftruftare)  yet  we  affert,  that 
there  are  innumerable  cells  dilperfed 
throughout  the  whole  fubftance  of  the 
Spleen,  but  they  are  fo  very  fmall  as  to 
be  difcovered  only  by  the  aid  of  a  micro* 
fcope :  thefe  may  be  feen  in  the  follow- 
trig  manner. 


Sect.  65.  Take  a  fmall  thin  piece 
of  a  Spleen  that  has  been  minutely  in- 
jefled  (/.  e.  the  arteries  and  veins  com¬ 
pletely  filled  with  a  coloured  injection), 
fieep  it  a  day  in  clean  water,  changing  the 
water  frequently,  upon  examination  of 
this  with  a  lens  ~  of  an  inch  focus,  an 
almoft  infinite  number  of  cells  may  be 
diftindly  feen :  the  round  figure  of 
which,  as  well  as  their  great  regularity, 
fufticiently  diftinguiilies  them  from  the 

irregular 


) 


✓ 
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irregular  interflices  of  the  reticular  fub- 
ftance.  The  fize  and  fhape  of  thefe  cells 
fo  nearly  refemble  thofe  wc  have  before 
defcribed  in  the  lymphatic  glands,  that 
a  tolerably  accurate  idea  of  them  may  be 
obtained  by  referring  to  Plate  IV.  Fig.  3. 
The  ultimate  branches  of  the  arteries  and 
veins  are  fo  diflributed,  as  to  form  a  mofl 
beautiful  net- work  of  blood  veffels  upon 
each  particular  cell,  and  we  fliall  render  it 
probable,  that  the  extreme  branches  of 
the  arteries  form  a  fecretion  into  thefe 
cells. 

Sect.  66.  Mr.  Hewson,  in  the  be¬ 
ginning  of  his  iriquiries  after  the  excre¬ 
tory  dudl  of  the  Spleen,  was  not  more 
fuccefsful  than  his  predeceffors  had  been ; 
but  having  obferved  that  the  lymphatic 
veffels  were  the  excretory  duds  of  the 
lymphatic  glands,  and  alfo,  that  the  lym¬ 
phatic 


I 


of  the^Sfeen.  ^  .  109 

'  ,  ^ 

phatic  veflels  of  the  Thymus  performed 
the  office  of  an  excretory  duel  to  that 
gland,  he  was  led,  from  this  circum- 
fiance,  to  conjedure  that  the  great  num¬ 
ber  of  lymphatic  veffels  found  in  the 
Spleen,  might  poffibly  be  intended  to 
return  the  fecreted  fluid  from  it,  and 
thereby  become  in  effedl  its  excretory 

f 

dudl.  -  In  order  to  difeo^er  if  his  conjec¬ 
tures  were  well  founded,  the  following 
experiments  were  made. 

EXPERIMENT  I. 

'  t 

t 

Sect.  67.  A  dog  was  opened  alive, 
and  after  a  ligature  had  been  pafled  round 
the  fplenic  veffels,  the  whole  Spleen  was 
cut  out. 


Sect. 
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Sect.  68.  On  examination  of  the 
lymphatic  veffels  upon  the  furface  of  the 
.Spleen,  they  were  found  very  turgid,  and 
the  fluid  contained  in  them  appeared  of  a 
much  darker  colour  than  he  had  ob- 
ferved  in  any  other  lymphatic  veflels; 
on  punfluring  one  of  the  largefl  of  thefe 
veflels,  a  fmall  quantity  of  the  fluid  it 
contained  was  received  into  a  tea^ciip, 
which  was  red/ and  coagulated  foon  after 
being  expofed  to  the  air. 

I 

Sect.  69.  Mr.  Hewson  foon  dif- 
covered,  that  a  dog  was  an  unfavourable 
fubjedl  on  which  to  make  this  experiment 
completely,  becaufe,  in  that  animal,  the 
fplenic  blood  veffels,  both  arteries  and 
veins,  are  divided  into  ^  many  branches, 
which  enter  the  Spleen  at  fome  confider- 
able  diftance  from  each  other.  There¬ 
fore  the  following  experiment  was  made, 

E  X  P  E- 


r 
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af  the  Spleen^  m 


EXPERIMENT  11. 

Sect.  70.  As  foon  as  a  bullock  was 
killed,  and  the  abdomen  a  ligature 

was  palTed  round  the  fpleriic  veflels^ 
(which  in  this  animal  enter  the  Spleen  at 
^  its  upper  part)  and  tied ;  the  lymphatic 
veffels  which  accompany  the  artery  and 
vein,  were  alfo  included  in  the  ligature  5 
and  as  abforption  continues  fo  long  as 
the  animal  remains  irritablcj  the  lym¬ 
phatic  veficls,  over  the  whole  lurface  of 
the  Spleen,  foon  became  turgid,  and 
were  diftindly  feen  filled  with  a  red  fluid 

9 

fo  highly  coloured  as  equal  parts  of  claret 
and  water:  the  larger  lymphatic  veffel 
was  then  opened,  and  a  quantity  of  the 
fluid  it  contained  was  received  into  a  tea¬ 
cup  j  which,  on  being  expofcd  to  the 
air,  foon  coagulated. 
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i 

experiment  hi. 

Sect.  71.  A  portion  of  this  fluid 
was  diluted  with  pure  ferum^  when  the 
red  colour  feemed  evidently  owing  to  a 
quantity  of  red  particles,  which  were 
diftindlly  feen  in  very  confiderable 

numbers. 

1 

Sect.  72.  But  left  it  Ihould  be 
objeded,  that  tlie  red  particles  were 
contained  in  the  ferum,  this  experiment 
was  carefully  repeated. 

experiment  IV. 

Sect.  73.  Another  portion  of  the 
fluid  received  from  the  lymphatic  veflel, 
was  diluted  with  a  weak  folution  of  the 

Glauber’s 
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of  the  Spleen^  i  ‘ 

Glauber’s  falts,  when  exadlly  the  fame 
appearances-  were  exhibited  '  as  were 
formerly  mentioned  in  experiments  upon 
the  blood :  fo  that  there  can  be  no  doubt, 
but  that  the  red  colour  of  the  lymph  from 
the  Spleen,  is  communicated  to  it  by  a 
quantity  of  red  particles  of  the  blood. 

Sect.  74.  It  may  be  objecSted  to 
Experiment  IL  that  the  animal,  in  being 
driven  to  the  flaughter-houfe,  might  have 
received  fome  blow  on  the  Spleen,  by 
which  blood  was  extravafated,  or  that  ex- 
travafation  might  happen  in  the  very  adl 
ofkilling,  and  that  this  newly  extravafated 
blood  might  be  abforbed  and  found  in 
the  lymphatic  veffels  in  the  form  of  red 
particles. 


I 


Sect, 
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Sect.  75.  To  thefe  objeftions  we 
anfwer ;  firft,  that  the  Spleen  is  fo  well 
defended  from  external  injuries,  that  it 
is  very  improbable  fuch  accident  could 
happen.  And  fecondly,  that  if  fuch  an 
accident  had  really  taken  place,  the  lymph 
at  the  greateft:  diftahce  from  the  ligature 
lliould  be  of  a  redder  colour;  which  is 
not  the  fact;  for  the  colour  of  the  lymph 
in  any  of  the  lymphatic  veflels  of  the 
Spleen,  as  nearly  as  we  can  determine, 
is  the  fame  ;  but  that  v/hich  is  neared  the 
ligature,  to  a  carelefs  obferver,  feems  to 
be  of  a  deeperred;  but  this  appearance 
is  OGcadoned  only  by  the  quantity  being 
larger  from  the  increafed  fize  of  the 
vellel. 

Sect.  76,  These  experiments  were 
frequently  repeated  during  Mr.  Hewfon’s 
life-time,  and  many  times  fince  his  de- 

ceafe, 


/ 


of  the  Spleen. 


iceafe,  and  the  appearances  have  beea 
uniformly  the  fame. 


Sect.  77.  That  the  Spleen  is  the 

I 

organ  ordained  by  nature  for  the  more 
perfedly  forming  thefe  fed  particles,  we 
fhall  endeavour  to  prove  in  the  next 
chapter. 
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Containmg  an  Account  of  the  Manner  tn 
^hich  the  Red  Particles  of  thV^Bldod 
are  formed^  deduced  from  the  Experi- 
7nents  ajid  Obfervations  related  in  the 
preceding  Chapters, 


Sect.  73.1  T  hath  been  fliewn,  in  a 

paper  delivered  by  the  late 
Mr.  Hewfon  '^,  and  read  June  17th  and 
a4th,  1773,  intitled,  An  account  of  the 
figure  and  compofition  of  the  red  par- 

tides  of  the  blood,  commonly  called 

/ 

the  Red  Globules that  thefe  red 
•  Vid,  Chap.  I. 

particles' 
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/ 

particles  are  not  globules,  as  was  gene¬ 
rally  believed,  but  that  each  particle  is  a 
compound  body  confiding  of  two  parts, 

viz,  an  external  portion,  which,  from  its 
relemblance  to  a  fmall  bladder,*  is  called 
a  veficle ;  and  an  internal,  contained  in 
the  centre  of  this  veficle,  which  is  called 
the  central  particles ;  and  that  thefe  par¬ 
ticles  while  circulating  in  the  blood-veflTels 
in  their  natural  date,  are  not  fpheres,  but 
round  and  flat,  refembling  a  piece  of 
money. 

Sect.  79.  This  fad  has  been  proved 
by  experiments ;  fird,  if  the  red  particles 
of  the  blood  be  diluted  with  frefli  feriirn^ 
and  examined  with  a  microfcope,  their 
flat  figure  may  be  immediately  difcerned, 
and  the  fliape  of  the  particles  remain  un¬ 
altered  ;  but  if  a  fmall  quantity  of  water 
be  mixed  with  thefe  particles,  they  are 
'  I  3  immedi- 
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immediately  transformed  from  a  plane  tq 
a  fphere,  the  veficle  will  gradually  diC- 
folve,  and  dilTolving  becomes  tranfparent, 
at  which  time  the  central  particle  may  be 
feen  rolling  from  fide  to  fide  like  a  pea  in 
a  bladder  j  the  veficle  at  length  burfts, 
and  the  central  particle  will  be  entirely 

I 

difengaged  from  it ;  but  if  a  drop  or  two 
of  a  folution  of  any  neutral  fait  be  added 
to  this  mixture  before  the  burfting  of  the 
veficle,  it  immediately  becomes  flattened, 
and  the  particle  of  blood  reaffumes  its 
original  figure.  In  the  natural  fiate  of  a 
particle  of  blood,  the  veficle  is  collapfed, 
and  is  in  contadt  with,  or  adheres  to,  the 
central  particle  fo  firmly  as  to  retain  the 
particle  in  the  middle  of  it ;  but  when 
water  is  added  to  the  blood,  and  the 
veficle  becomes  a  fphere,  that  union  is 
broken,  the  central  particle  becomes  loofe 

in 
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Jn  the  veficle,  and  then  only  its  motion 
can  be  diftinguiilied. 

Sect.  80.  The  figure  and  fize  of  the 
particles  of  the  blood  differ  in  different  j 
animals ;  but  the  general  conformation 
of  veficle  and  panicle  extends  probably 
throughout  animal  nature.  That  par¬ 
ticles  thus  formed,  ihould  not  be  made 
by  the  mere  agitation  of  the  chyle  in  the 
lungs,  feems  probable ;  that  they  are  not, 
it  fhall  be  our  bufinefs  to  prove  ;  and 
alfo,  that  the  lymphatic  fyftem  and  its 
appendages  are  the  organs  employed  by 
nature  to  do  this  ofiice.  By  the  lympHa-  * 
tic  fyftem  and  its  appendages,  we  mean, 
the  lymphatic  veffcis,  the  lymphatic 
glands,  the  Thymus,  and  the  Spleen. 

\ 

Sect.  8i.  At  the  firft  view  it  may 

feem  extraordinary,  that  nature  flaould 

I  4  have 
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have  given  fo  many  and  fo  complicated 

t 

organs,  to  form  a'  part  only  of  the  blood, 
when  die  effedts  other  fecretions  by  organs 
apparently  more  fimple  ;  but  our  furprife 
mufl:  ceafe  when  we  refiedl,  that  upon  a 
due  formation  of  thefe  particles,  not  only 
the  various  fundlions  of  the  body,  but 
alfo  the  very  exigence  of  the  animal,  in  a 
great  meafure  depends.  When*  weconfi- 
der  how  liable  thefe  parts  are  to  difeafe, 
by  which  their  ofHces  would  be  impeded, 
we.rnuft  neceflarily  admire  the  goodnefs 
of  the  author  of  our  nature  for  fo  forming 
thefe  parts  of  our  body,  that  the  difeafe 
of  a  part  fhould  not  be  attended  with  the 
deftrudion  of  the  whole, 

\ 

Sect.  82.  The  1  ymphatic  veffels, 
which  arife  from  every  part  of  the  body, 
have  already  been  defcribed  as  performing 
the  office  of  abforption,  or  taking  all  thofe 

fluids 
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fluids  into  the  body,  by  which  alone  the 
animal  Is  fupplied  with  nourifhment  for 
its  prefervation  and  growth;  and  the  " 
lymphatics  not  only  do  this,  but  they 
alfo  aflift  in  forming  the  red  part  of  the 
blood. 


Sect.  83.  Each  lymphatic  veffel  is 
vafcular,  and,  when  minutely  Injedled, 
appears  to  have  more  blood  veflels  than 
are  necelTary  for  the  nourifhment  and 
growth  of  that  veffel.  The  coat  of 
each  lymphatic  is  likewife  mufcular,  and 
confequently  has  a  power  of  dimlnifhing 
its  capacity  upon  the  application  of  a 
ftimulus. 


Sect.  84.  The  lymphatic  glands 
through  which  the  .lymphatics  pafs, 
fecrete  a  fluid  which,  when  examined 
with  a  microfcope,  Chap.  I.  Sedl.  ig. 

exhibits 
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exhibits  numberlefs  fmall  folid  particles* 
exaftly  relembling  in  fize  and  fliape  the 
central  particles  contained  in  the  veficlcs 
of  the  blood.  The  lymphatic  veffels 
which  arife  from  the  cells  of  the  lympha¬ 
tic  glandSj  into  which  the  central  par¬ 
ticles  are  fecreted,  we  have  called  Chap.  IL 
Se£t.  17.  the  excretory  dudts  of  th?  lym¬ 
phatic  glands,  which  convey  the  fecreted 
particles  into  the  lymphatic  veffels  which 
pafs  through  the  glapd,  ^nd  from  thence 
they  pafs  on  through  the  thoracic  duft, 
into  the  blood  velTels. 

Sect.  85.  If  we  open  a  lymphatic 

veflel  after  it  has  emerged  from  a  lympha- 
* 

tic  gland,  we  find  not  only  a  great  num¬ 
ber  of  thefe  central  particles,  but  alfo 
many  of  the  particles  of  the  blood  com¬ 
pletely  formed  ;  that  is,  the  central  par¬ 
ticle  is  furrounded  by  a  veficle.  We  may 

conjedture 
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conjedture  with  a  great  degree  of  proba¬ 
bility,  that  the  veficle  is  either  a  fecre- 
tion  from  the  internal  coat  of  the  lym¬ 
phatic  veflel,  or  that  the  lymphatic  veflel 
has  a  plaftic  power  over  its  contained 
fluid,  fo  as  not  only  to  form  a  veficle  round 
the  central  particle,  but  alfo  to  give  it  its 
red  colour,  for  till  the  red  veiicle  is  formed, 
the  central  particle  is  evidently  white. 

• 

SjECT.  86,  That  a  lymphatic  veffel, 
after  it  has  palfed  through  a  lymphatic 
gland,  contains  lymph,  red  blood,  and 
central  particles,  will  not  admit  of  a 
doubt  to  any  qne  who  will  take  the 
trouble  of  making  the  experiment.  How 
then  are  thefe  red  particles  formed,  if  not 
by  the  lymphatic  veffels? 

•'4  ••  ;  '■ 

►  ♦  • 

Sect. 
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Sect.  87.  ChaPo  I.  Sed:.  19.  we 
prove,  that  central  particles  are  formed 
in  the  lymphatic  glands ;  and  from  our 
finding  them  in  the  lymphatic  veffels, 
prefently  afterwards  taking  on  their 
veficular  portions,  or  being  completely 
made,  we  cannot  doubt  but.  that  the 
lymphatic  veffel  gives  them  the  red  veficle; 
but  in  what  manner  this  is  performedy 
whether  by  a  fecretion  from  the  internal 
coat  of  the  veffel,  or  by  a  plaftic  power 
of  the  veffel  itfelf  over  its  contained  fluid, 
is  perhaps  a  circumftance  among  the 
arcana  of  nature  too  minute  for  human 
inveftigation. 

Sect.  88.  And  it  is  amply  fufficient 
to  our  purpofe  to  prove,  that  the  lympha¬ 
tic  veffels  and  glands  are  of  themfelves 
capable  of  fofifiing  the  red  part  of  the 

'  blood. 


Sect. 
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Sect.  89.  It  will  probably  be  afked, 
if  the  lymphatic  glands  are  given  to  form 
tb^  eentral  particles^  how  are  thofe  par¬ 
ticles  formed  where  the  lymphatic  glands 
are  ,  wanting,  and  yet  the  red  blood  is 
perfect  ?  In  anfwner  to  this,  w^e  beg  leave 
to  repeat  what  has  been  obferved  in  a 
former  Chapter,  that  though  animals  of 
the  amphibious  xlafs  have  not  that  cir- 
cumfcribed  form  of  lymphatic  gland 
which  we  find  in  the  human  body,  and 
in  the  bodies  of  quadrupeds,  yet  nature 
has  in  them  conftituted  a  different  appa¬ 
ratus  to  ferve  the  fame  end,;  namely^  ra 
net-work  of  lymphatic  veffels  on  the 
mesfhes  of  the  mefentery  found  in  the 
turtle.  For,  as  we  have  already  fhewn, 
the  fuppofed  cellular  ftrudlure  of  the 
lymphatic  glands  is  by  no  means  neceffary 
to  conftitute  a  lymphatic  gland;  it  is  very- 
probable,  the  ultimate  branches  of  the 

^  lymphatic 
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lymphatic  velTels  in  the  mefentery  of  the 
cfiiphybiay  may  perform  the  fame  office  in 
that  clafs  of  animals,  which  the  fmall 
cells  do  in  the  human  body,  or  in  the 
bodies  of  quadrupeds;  that  is,  as  the 
central  particles  in  thofe  animals  which 
have  lymphatic  glands  are  formed  in  the 
fmall  cells  of  thofe  glands,  fo  nature  in 
the  amphibious  clafs  makes  the  ultimate 
ramifications  of  the  lymphatic  veffels  do 
that  office  ;  fo  that  the  fame  purpofes  of 
animal  ceconomy  may  be  equally  well 
effedted,  whether  the  parts  compofing  a 
gland  are  circumfcribed  in  a  proper  mem¬ 
brane,  or  whether  the  fame  parts  are 
fpread  out  over  a  large  farface. 

Sect.  90.  It  may  be  objeded  by 
fome,  that  the  appearance  of  central  par¬ 
ticles  may  be  a  deception,  for  that  appear- 

may  be  feen  in  many  fluids ;  but 

the 
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the  uniformity  of  their  figure  in  the  fame 
fort  of  animal,  and  the  difference  of  their 
fize  and  fhape  in  different  animals,  will 
put  this  matter  out  of  difpute.  In  birds, 
as  the  common  fowl  for  inftance,  the 
particles  of  the  blood  are  oblong  like  a 
plumb-ftone  {yid,  Plate),  and  the  central 
particles  found  in  the  lymphatic  glands 
of  that  bird  are  alfo  oblong,  correfpond- 
ing  in  every  refped:  with  the  centraPpar- 
ticle  found  in  the  velicle  of  the  blood  of 
that  animal. 

Sect.  91.  In  Chap.  III.  it  was  ob- 
ferved,  that  the  ftrudfure  of  the  Thymus 
gland  is  limilar  to  that  of  the  lymphatic 
glands,  and  that  it  fecretes  from  the  blood 
particles  like  thofe  fecreted  by  the  lym¬ 
phatic  glands  j  in  fine,  in  its  office,  that 
it  is  no  more  than  a  large  lymphatic 
gland.  But  why  fhould  the  Thymus  be 

large 


I 


\ 


128  On  the  Manner  in  ‘which 

large  in  the  fatusy  and  as  the  animal  in« 
creafes  in  fize,  become  fmaller  and 
fmaller  until  at  length  it  quite  difappears  ? 
or,  in  other  words,  Why  does  not  the 
Thymus,  like  the  liver  or  pancreas  con¬ 
tinue  through  life  ?  The  reafon  why  the 
Thymus  is  larger  during  the  early  part 
of  life,  is,  we  conceive,  that  it  may  atfl 
as  an  auxiliary  to  the  lymphatic  fyftem, 
for  the  purpofe  of  forming  more  of  the 
central' particles  of  the  blood,  than  could 
have  been  made  by  the  lymphatic  glands 
alone  during  that  time,  when  nature 
wants  them  moft  5  for  the  human  body 
grows  more,  in  proportion  to  its  weight, 
from  the  fecond  month  after  conception 
to  the  end  of  the  third  year,  than  it  does 
in  any  future  period  of  its  exiftence  of  no 
longer  duration  j  a  greater  quantity  of 
blood  is  therefore  wanted  and  applied  by 
the  conftitution  in  the  quick  growth  of 

the 
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the  animal,  than  is  ever  afterwards  ap¬ 
plied  to  that  purpofe  in  the  fame  time. 

Sect.  92.  If  the  Thymus  Gland 
were  wanting  in  the  young  animal,  the 

t 

lymphatic  vefTels  and  glands  muft  have 
been  made  confiderably  larger  than  they 

I 

now  are^  or  out  of  proportion  to  the  other 
parts  of  the  body^  otherwife  the  animal 
could  not  have  been  duly  nourifhed,  and 
the  purpofes  of ‘nature  mufl  have  been 
defeated;  but  by  the  afTiRance  of  the 
Thymus,  a  fufficient  quantity  of  the 
central  particles,  to  be  converted  into 
blood;  neceffary  for  the  growth  of  the 
animal,  are  formed ;  and  nature  at  the 
fame  time  preferves  a  juR  proportion  in 

the  lymphatic  fyftem  ;  then,  as  the  ani¬ 
mal  becomes  larger,  and  of  confequence 
the  lymphatic  fyftem  more  extended, 

K  that 
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that  alone  and  unaffifted  can  now  furnifli 
a  fufficient  quantity  of  thefe  particles  for 
the  growth  of  the  animal  and  repair  of 
the  conftitution ;  the  Thymus  being  no 
longer  neceffary,  and  occupying  a  fpace 
'  which  by  this  time  will  become  ufeful 
for  other  porpofes,  the  fize  of  it  will  be 
gradually  dimioifhed,  and  its  parts  ab- 
forbed  into  the  habit. 

Sect,  93.  The  Thymus  Gland  is 
placed  in  the  cheft,  becaufe  the  fpace  it 
fills  is  not  wanted  by  iht  fcetus.  After 
birth,  when  refpiration  takes  place  and 
the  animal  increafes  in  fize,  the  growth 
of  the  lungs  requires  the  cavity  of  the 
cheft  to  be  enlarged,  which  is  done  part¬ 
ly  by  the  abforption  of  the  Thym^us,  but 
chiefly  by  the  extenfion  of  the  ribs. 


Sect, 
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Sect.  94.  The  Thymus  Gland  then 
we  confider  as  being  an  appendage  to  the 
lymphatic  glands,  for  the  more  perfectly 
and  expeditioufly  forming  the  central 
particles  of  the  blood  in  ihx  foetus^  and 
in  the  early  part  of  life. 

Sect.  95.  In  Chap.  IL  we  confidered 
the  lymphatic  veffels  arifing  from  the 
cells  of  the  Spleen  as  its  excretory  dudts, 
which  term,  perhaps,  when  applied-  to 
lymphatic  veffels,  may  be  objefted  to  by 
feme,  but  we  think  not  with  reafon;  for 
if  we  confider  the  office  of  an  excretory 
dudl,  we  ffiall  find  that  there  is  no  more 
impropriety  in  calling  thefe  lymphatics 
excretory  dudls,  than  there  is  in  ufing 
the  term  excretory  dudt,  to  exprefs  that 
tube  which  conveys  the  fecreted  fluid  of 

4 

any  other  gland  to  its  place  of  deftination. 

K  2  The 
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The  excretory  dudl  of  the  liver  conveys 
the  bile  into  the  duodenum^  becaufe  that 
fluid  is  required  in  the  inteftines  for  the 
purpofe  of  digeftion.  So  the  lymphatic 
veflels  of  the  Spleen  convey  the  red  par¬ 
ticles  of  the  blood  into  the  thoracic  dud:, 
and  from  thence  they  pafs  into  the  blood 
veflels,  which  is  the  place  afljgned  to 
them  by  nature,  and  from  whence  they 
are  to  be  conveyed  to  the  different  parts 
of  the  body,  to  anfwer  the  purpofes  of 
nutrition  and  vivification. 

Sect.  96.  That  the  Spleen  really 
does  fecrete  the  veficular  portion  of  the 
red  particles  of  the  blood,  we  have  very 
convincing  proofs. 

Sect.  97.  First,  If  the  Spleen  be 

dlfeafed,  the  body  for  a  time  gradually 

« 

waftes. 


Sect. 
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Sect.  98.  Secondly,  We  have 
proved,  that  vaft  numbers  of  central  par-  ' 
tides  made  by  the  Thymus  and  lympha¬ 
tic  glands,  are  poured  into  the  blood 
veflels  through  the  thoracic  dudl ;  and  if 
we  examine  the  blood  attentively,  we  fee 
them  floating  in  it.  Nature  furely  would 
not  make  fo  infinitely  many  particles  to 
anfwer  no  purpofe  ?  What  then  becomes 
of  thefe  particles  after  they  are  mixed 
with  the  circulating  blood  ^  are  they  im¬ 
mediately  deftroyed  ?  No.  They  are,  we 
believe,  carried  with  the  blood  to  the 
Spleen,  not  that  the  Spleen  has  any 
cleclive  attradion  over  them  \  but  that 
being  equally  and  uniformly  diffufed 
through  the  general  rnafs  of  blood,  a  due 
proportion  of  them  is  received  by  the 
Spleen  with  its  arterial  blood,  and  that 
when  arrived  there,  the  Spleen  has  a 
power  of  feparating  them  from  the  other 
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parts  of  the  blood,  and  of  depofiling 
them  in  the  cells  of  that  gland  already 
defcribed  5  where  the  arteries  v/hich  are 
ipread  out  in  form  of  net-work  upon  the 
.lides  of  the  cells,  fecrete  from  the  blood 
the  veficular  portion,  and  that  when  thus 
perfediy  made,  the  lymphatic  veflels 
'  which  originate  from  the  cells  abforb 
them,  and  convey  them  thence  into  the 
thoracic  ducS:,  and  fo  into  the  blood 
veflels. 

t 

Sect.  99.  That  the  Spleen  does 
fecrete  fomewhat,  is  evident,  from  the 
change  obfervable  in  blood  drawn  from 
the  fplenic  vein,  v^^hich  is  diflinguifhed 
by  this  remarkable  property,  that  it  will 
not  coagulate  like  blood  taken  from  other 
veins ;  the  reafon  we  apprehend  is,  be- 
caufe  the  coagulable  lymph  is  employed 
by  nature  in  the  formation  of  the  red 
I  '  ’  veficle^ 
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veficle  ;  It  remains  therefore  fidid  until 
the  thinner  parts  have  evaporated,  leav¬ 
ing  the  red  particles  a  dry  mafs. 

Sect.  ioo.  Fourthly,  We  have 
frequently  examined  blood  taken  from 
the  fplenic  vein,  but  could  never  dlftin- 
guifh  any  central  particles  in  it. 

Sect.  ioi.  Fifthly,  In  every 
animal  which  has  red  blood,  a  Spleen  is 
found  ;  but  in  thofe  animals  which  have 
not  red  blood,  the  Spleen ds  wanting. 

Sect.  102.  Lastly,  We  find  that 
vaft  quantities  of  the  red  particles  of  the 
blood  are  brought  from  the  Spleen,  by 
the  lymphatic  veffels  v/hich  originate  in 

its  fubftance  \  and  for  this  reafon  we 

K  4  have 
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have  called  thefe  lymphatic  veffcis  the 
excretory  dufts  of  the  Spleen, 

Sect.  103.  That  the  red  particles 
of  the  blood  are  completely  formed  by 
the  Spleen,  we  have  therefore  as  ftrong 
proofs,  as  wx  have  that  the  liver  fecretes 
bile,  or  the  tefticles  femen ;  we  find  bile 
in  the  du5fus  hepaticiis^  Jemen  in  the 
epididymis,  and  red  particles  of  blood  in 
the  lymphatic  velTels  of  the  Spleen. 

f 

! 

Sect.  104.  It  may  then  reafonably 
be  afked,  How  is  the  red  blood  formed 
when  the  Spleen  is  taken  out,  if  the 
Spleen  is  the  vifcus  intended  by  nature 
to  form  the  red  blood  ?  This  objedion 
will  militate  equally  ftrong  againfl:  any 
other  ufe  the  Spleen  is  fuppofed  to  have  ; 
for  that  the  Spleen  may  be  taken  out, 

and 
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•i 

and  the  animal  fufFer  but  little  incon- 
veniency,  by  no  means  prove  it  to  be 
ufelefs,  but  it  proves  that  Ibme  other  part 
is  capable  of  performing  its  office.  Every 
philofopher  muft  entertain  too  exalted  an 
idea  of  nature,  to  believe  that  any  part 
of  the  creation  is  ufelefs,  much  lefs  could 

\ 

he  fuppofe  a  nsifcus  in  the  human  body, 
fo  large  as  this  is,  has  no  office  of  im¬ 
portance  affigned  to  it 

Sect.  105.  Suppose  then  for  a  mo¬ 
ment,  we  allow  the  Spleen  to  do  the 
office  affigned  to  it  by  the  moderns,  viz. 
that  it  produces  fome  change  on  the  blood 
preparatory  to  the  fecretion  of  bile  ^  what 
muft  do  that  office  when  the  Spleen  is 
wanting  ?  for  as  the  animal  lives  and  is 
well  nouriflied  afterwards,  if  that  fup- 
pofed  change  is  abfolutely  neceffary  for 
the  fecretion  of  bile,  either  fome  other 
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‘Difcus  muftdo  its  office;  or  the  bile,  a  fluid 
fo  requifite  for  affimilating  our  food, 
could  not  be  formed,  and  the  animal  for 
want  of  being  duly  nourifhed  mufl:  die. 

Sect.  106.  If  we  may  reafon  from 
analogy,  we  fliould  fay,  that  it  is  contrary 
to  the  eftabliffied  laws  of  animal  oecono- 
my,  to  fuppofe  the  ufe  of  one  organ  or 
gland,  to  be  merely  fubfervient  to  ano¬ 
ther  organ  or  gland,  in  preparing  the 
blood,  in  order  to  render  it  fit  for  fuch 
organ  or  gland  to  do  its  office ;  it  would 
be  aiferting,  that  the  liver  which  nature 
intended  to  fecrete  bile  could  only  do  it 
by  the  intervention  of  the  Spleen;  and 
yet  if  we  allow  that  bile  can  be  formed 
without  the  ufe  of  the  Spleen,  we  admit 
that  intervention  to  be  by  no  means  ne- 
ceffary.  But  to  carry  our  analogy  ftill 
farther,  nature  has  given  to  the  animal 
body  certain  glands,  and  has  affigned  to 
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each  peculiar  offices,  that  is,  ffie  has  en¬ 
dowed  them  with  a  property  of  feparat- 
ing  from  the  blood  divers  fluids,  as  dif¬ 
ferent  from  each  other,  as  they  are  from 
the  mafs  of  blood  from  out  of  v/hich  they 
were  originally  feparated. 

Sect.  107.  The  lachrymal  gland 
iecretes  the  tears  ^  the  falivary  glands, 
the  faltva-y  the  kidneys,  urine  j  the 
tefticles,  Jemen,^  &c.  &c.  without  the 
intervention  of  any  auxiliary  gland.  If 
then  a  fluid  fo  elaborated,  and  fo  differ¬ 
ent  from  any  thing  we  find  in  the  blood, 

femea  is,  a  fluid  which  has  an  office  of 
no  lefs  dignity  than  to  perpetuate  the 
whole  race  of  animals,  can  be  formed 
from  the  blood  by  the  veffels  of  the  tejlis^ 
without  any  preparatory  change  being 
produced  on  it ;  may  we  not  reafooabJy 
conclude,  ,that  the  liver  is  capable  of 
fecreting  bile  from  the  blood  without 


any 
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any  antecedent  change  being  made  On  it 
by  the  Spleen  ?  For  to  fay  that  the  blood 
muft  be  prepared  by  the  Spleen,  before 
bile  can  be  fecreted  from  it  by  the  liver, 
is  to  deny,  that  the  liver,  which  is  given 
to  form  bile,  can  do  the  office  which 
nature  has  intended  it  to  perform. 

Sect.  108.  But  if  we  allow  the 
Spleen  to  make  the  red  part  of  the  blood, 
we  can  readily  account  for  the  reafon  why 

the  Spleen  may  be  cut  out  of  an  animal, 

*  •  •  ‘ 
and  yet  the  animal  furvive,  and  fuffer 

but  little  inconvenience,  for  though  the 

office  of  the  Spleen  is  to  form  the  red 

particles  of  the  blood,  yet  it  is  not  the 

only  organ  in  the  body  capable  of  doing 

that  office ;  for  we  have  already  proved 

Sed.  88.  that  the  lymphatic  veffels  do 

alfo  form  the  veficular  portion ;  the 

Spleen  therefore  is  not  the  only  organ 

capable  of  doing  it.  But  nature  has  given 

the 
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the  Spleen  as  an  auxiliary  to  the  lympha¬ 
tic  lyftem,  in  order  to  the  more  commo- 
dioufly,  expeditioufly,  and  completely 
forming  the  red  part  of  the  blood. 

Sect.  109.  If  then  the  Spleen  be  cut 
out,  or  its  office  obftrudled  by  difeafe,  na¬ 
ture  has  a  refource,  in  exciting  the  lym¬ 
phatic  vefle]<?  to  form  a  larger  quantity  of 
red  particles  than  they  had  ordinarily- 
been  accuftomed  to  do,  and  thefe  in  pro¬ 
portion  to  the  exigencies  of  the  habit  5 

V 

but  here  nature  does  not  affign  a  new 
office  to  the  lymphatic  veffels,  but  only 
excites  them  to  exert  in  a  higher  degree, 
a  power  of  which  they  were  before 
poffefled  ^  and  this  notion  is  conformable 
to  what  we  obferve  in  other  circumftances 
of  animal  ceconomy ;  as  when  an  animal 

w 

is  fat  and  well  nouriffied,  the  ftomach  is 
much  longer  in  performing  its  office, 
than  it  is  when  emaciated  by  long  fading, 

and 
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and  its  life  is  in  danger  from  want  of 
nourilhment,  or  than  it  is  when  the  body 
is  w^afting  by  difeafe,  witnefs  thefurprhing 
quantities  of  food  the  ftomach  will  digeft^ 
in  a  lliort  time  after  a  recovery  from  the 
fmall-poXj  or  a  violent  inflammatory 
fever ;  under  thefe  circumftances,  it  is 
afconiiliing  to  obferve  how  much  Nature 
will  exert  herfeif,  and  how  foon  food 
taken  into  the  ftomach  will  be  digefted, 
and  applied  to  the  purpofes  of  the  confti- 
tution  :  in  like  manner,  mod:  probably, 
if  the  Spleen  be  difeafed  or  cut  out,  Na¬ 
ture  is  capable  of  making  the  lymphatic 
vefiels  exert  themfelves  more  powerfully 
in  the  execution  of  their  office ;  or  on 
the  contrary,  if  the  lymphatic  fyftem  be 
difeafed,  the  Spleen  is  excited  to  form  a 
larger  quantity  of  blood  in  order  to  make 
up  the  deficiency  :  thereby  the  life  of  the 
animal  will  be  lefs  frequently  endangered 
from  a  partial  difeafe. 


Sect* 
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Sect,  i  10.  But  how  much  foever 
the  manner  in  which  the  red  veficle  is 
formed  may  be  difputed,  we  think  it 
cannot  be  denied,  but  that  the  office  of 
the  thymus  and  lymphatic  glands  is 
clearly  proved  to  form  the  central  par¬ 
ticles  found  in  the  vehcles  of  the  blood; 
and  though  the  operation  of  Nature  in 
forming  the  vehcular  purcion  is  more 
obfeure,  yet  the  probability  of  its  being 
performed  in  the  manner  we  have  re¬ 
lated  will,  we  hope,  be  readily  admitted. 

Sect.  jii.  A  iyftem  fo  new  and  fo 
different  as  this  is  from  the  opinions  at 
prefent  fo  generally  entertained  of  the 
blood,  perhaps  may  meet  with  much  op- 
pofition  3  and  as  no  doftrine  ffiould  be 
admitted  in  philofophy,  till  it  has  food 
the  teft  of  the  mod  careful  and  accurate 
examination,  it  may  therefore  be  fame 
time  before  this  is  univerfally  allowed  : 

for 
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for  as  the  experiments  are  numerous^ 
and  fome  of  therii  not  ealily  made,  few, 
but  lovers  of  fcience,  will  take  the  ne- 
ceflary  pains  to  inquire  into  them ;  biit 
we  will  be  bold  to  alTert,  that  whoever 
repeats  thefe  experiments  will  be  amply 
rewarded  for  his  trouble.  We  lhall  add, 
that  when  thefe  fads  are  viewed  with 
candour,  and  experiments  of  this  kind 
are  profecuted  with  induftry,  they  may 
probably  dired  the  way  to  difcover 
many  operations  of  animal  ceconomy, 
that  are  at  prefent  confidered  among  the 
inexplicable  arcana  of  nature. 

* 

Sect.  U2.  Having  how  finifhed  the 
relation  of  the  fads,  and  the  experiments 
to  prove  them,  whether  the  conclulions 
drawn  from  them  are  juft,  wefliall  fub- 
mit  to  the  judgment  of  the  learned 
reader. 
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DESCRIPTION  of  the  PLATES. 


plate  L 


A  Comparative  view  of  the  flat  veficles  of 
the  blood  in  different  animals,  ex¬ 
hibiting  their  flze  and  fllape,  as  they  ap¬ 
pear  through  a  lens  ~  of  an  inch  focus. 


PLATE  IL 

Fig.  I.  Exhibits  the  Lymphatic  veffels  of 
the  lower  extremity,  injefted  with  mercury^ 
paffing  through  a  duffer  of  Lymphatic 
Glands  taken  from  the  groin.  The  arteries 
and  veins  were  not  injeded  in  this  prepa¬ 
ration. 

dy  d^  d^  dy  d^  d^  d<y  dy  dy  dy  dy  dy  dy  dy 

dy  the  Lymphatic  veffels. 

hy  hy  hy  by  by  by  by  by  by  thc  Lymphatic  Glands 
feen  of  different  fizes  and  ftiapes,  with  the 
Lymphatic  veffels  paffing  through  them. 


t)efcription  of  the  Plates. 

J,  B,  C,  D,  Lymphatic  Glands  that  have 
a  cellular  appearance. 

F,  G,  Lymphatic  Glands  evidently  formed 
of  convoluted  Lymphatic  velTels  5  thefe 
likewife  fliew  the  manner  in  which  the 
veflels  enter,  and  pafs  through  the  Glands.  _ 

H,  H,  Lymphatic  velfels  running  to  the  edges 
of  two  Lymphatic  Glands  not  injedted. 

7, 1,  Lymphatic  Glands  uninjedted. 

Fig.  2.  Exhibits  a  Lymphatic  veffel  that 
forms  three  fmall  Lymphatic  Glands. 

J,  A  Lymphatic  veffel. 

2^  A  Gland  made  by  a  fubdivifion  of  the 
"  trunk  J,  into  nine  or  ten  branches,  which 
are  convoluted  ;  thefe  reuniting,  form  the 
Lymphatic  veffel  C.-  . 

C,  A  Lymphatic  veffel  afcending  to  form  the 
Gland  D. 

X),  A  Lymphatic  Gland. 

E,  A  Lymphatic  veffel  formed  by  the  union 
’of  the  Lymphatic  veffels  that  compofed 
the  Gland  D,  which  divides  into  the  two 
branches  F  and  G. 
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p\  The  Lymphatic  veflel  fubdivided  into 
fmall  branches  to  form  the  third  Lympha¬ 
tic  Gland  H. 

The  third  Lymphatic  Gland. 

i,  A  Lymphatic  vefTel  formed  from  the 
Gland  which  paflTed  on  to  communicate 
with  other  Lymphatic  veiTels,  not  expreffed 
in  this  Plate. 

G,  A  Lymphatic  veflel. 


Fig.  3.  Exhibits  the  manner  in  which  a  Angle 
Lymphatic  veflel  enters,  and  pafles  through 
a  Lymphatic  Gland. 

ay  The  trunk  of  a  veflel  Ailed  with  mercury. 

The  divifion  of  the  trunk  into  four  branches 
before  it  enters  the  Gland. 

Cy  The  Gland,  with  the  Lymphatic  vefTels 
pafling  through  it. 

dy  The  Lymphatic  veflels  having  pafied 
through  the  Gland,  form  four  veflels  on 
the  oppoAte  Ade,  to  which  they  had  entered 
the  Gland.  Thefe  veflels  unite  to  form  the 
trunk  e» 


L  2 


e,  The 
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The  Lymphatic  vefTel,  having  pafTed 
through  the  Gland,  is  become  larger  than 
before  it  entered  the  Gland, 

'  Fig.  4,  Exhibits  a  Lymphatic  Gland  witb 
the  Lymphatic  vefiels  injedled  with  mer¬ 
cury,  in  which  the  fubdivifion  of  the  larger 
vefiels  into  fmaller  branches,  running  in  a 
ferpentine  direction  through  the  Gland,  is 
apparent  to  the  naked  eye. 

Fig.  5,  Exhibits  Lymphatic  vefiTels  and 
Glands,  taken  from  the  axilla  in  which  the 
fubdivifion  of  the  trunks  into  brandies, 
and  their  frequent  communication  with 

> 

each  other,  may  be  traced  diftindly. 

a,  The  trunks  of  five  Lymphatic  vefiTels 
that  come  from  the  arm  into  the  axilla,  and 
as  they  afcend,  divide  into  many  branches, 
which  make  frequent  anaftomofes,  and 
then  form  the  plexus  A. 

Ay  A  plexus  of  Lymphatic  vefiTels  dividing 
into  two  parts  h,  c, 

hy  A  clufter  of  Lymphatic  velTels  that  run 
pp^rallei  to  each  other, 

*  %  4) 
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4,  Lymphatic  veflels  that  furronnded  the  ar¬ 
tery,  and  pafled  on  to  Lymphatic  Glands 
not  reprefented^ 

Lymphatic  velTels  that  form  the 
Gland  h, 

i.  The  Lymphatic  veflel  arifing  from  the 

.  ^  Gland  h. 

G  plexus  of  Lymphatic  vellels  communi¬ 
cating  frequently  with  each  other,  and  then 
afcending  divides  into  the  branches  /,  /. 

k,  h  h  Lymphatic  veflels  that  pafled  on  to 
to  open  into  the  angle  between  the  jugular 
and  fubclavian  vein,  on  the  right  fide 
without  entering  any  Lymphatic  Gland  in 
their  palTage, 

PLATE  III. 

Exhibits  a  part  of  the  mefentery  of  a  turtle 
injeded.  The  arteries  were  filled  with  red 
wax,  the  veins  with  black,  and  the  lacleals 
with  mercury. 

The  mefenteric  artery,  and  vein,  as  they  pafs 
on  to  the  gut  between  two  folds  of  the 
peritoneum,  divide  into  branches  that  make 

frequent 
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frequent  anaftomofes.  Thefe  larger  veffels 
leave  fpaces  that  refemble  a  net-work,  and 
form  melhes  of  different  flzes,  Thefe  in 
the  unprepared  ftate  are  tranfparent  but 
when  the  blood  veffels  are  minutely  in- 
iefted,  we  obferve  feveral  fmall  arteries, 
and  veins,  ramifying  to  the  utmoa  minute- 
nefs.  And  from  the  tranfparency  of  the 
peritoneum,  we  can  here  didinflly  trace 
the  artery  terminating  in  the  vein,  by  con¬ 
tinuity  of  canal.  It  is  on  thefe  mefhes  that 
the  la6teals,  as  they  come  from  the  gut 
upon  the  mefentcry,  divide  into  innume¬ 
rable  branches,  that  communicate  frequent¬ 
ly  with  each  other,  and^form  a  beautiful 
plexus  of  lafteal  veffels.  That  in  its 
office,  we  confider  analogous,  to  the  Lym¬ 
phatic  Glands,  feen  in  the  mefentery  of 
other  animals.  . 

a,  <?,  a,  a,  a.  The  outline  of  the  mefentery. 
h,  h,  I,  The  inteffine. 


f.  The  artery. 


i,  The  vein. 

e.  The  ladfeals  furrounding  the  artery  and 


vein. 


Ay  A 
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A  mefli  of  the  mefentery  on  which  a  plexus 
of  ladteal  veflels  are  delineated. 

PLATE  IV. 

Fig.  I.  Exhibits  the  chefl:  of  a  ftill-born 
child,  opened  to  fhew  the  fituation  of  the 
Thymus  Gland. 

The  Ikin,  mufcies,  and  ends  of 
the  ribs,  the  fternum  and  cartilaginous  part 
of  the  ribs  being  removed. 

hy  by  b^  The  edge  of  the  diaphragm. 

The  right  and  left  lung. 

d,  The  pericardium. 

I 

The  heart. 

/,  Part  of  the  firfl;  bone  of  the  fternum, 
g^  The  Thym.us  Gland. 


Fig.  2.  Exhibits  the  fize,  and  figure,  of  the 
veficles  of  the  human  blood ;  as  they  ap¬ 
peared  in  the  microfcope,  when  viewed 
through  a  lens  the  of  an  inch  focus.  In 
which  the  folid  central  particle,  as  formerly 
defcribed,  is  feen  diftindly  in  the  centre  of 
each  veficle. 

h  ig. 
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Fig.  3.  Reprefents  the  fize  and  figure  of  the 
particles  found  in  a  Lymphatic  Gland, 
taken  from  the  human  body,  as  they  ap¬ 
peared,  viewed  by  a  ftrodg  fun  light, 
through  the  fame  lens  ufed  in  the  former 
experiments. 

Fig.  4.  Reprefents  a  portion  of  a  Lymphatic 
Gland  from  the  human  fubjedt  greatly 
magnified,  in  which  the  cells  of  the  Lym¬ 
phatic  Gland  are  fhewn. 

Fig.  5.  The  fize  and  figure  of  the  veficles  of 
the  blood,  taken  from  a  common  fowl. 

Fig.  6.  Exhibits  the  fize  and  form  of  particles, 
taken  from  a  Lymphatic  Gland,  found  on 
the  neck  of  the  fowl  whofe  blood  is  ex- 
prefied  Fig.  5. 


Note*  All  the  Experiments  were  made  by 
a  clear  day  light,  and  the  objedts  viewed 
through  the  fame  lens,  'viz,  of  an  inch 
focus.  Except  Plate  IV.  Fig.  4.  which  was 
examined  with  a  lens  the  of  an  inch  focus. 
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